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MEIfTAL ARITHMETIC. 



INTRODUCTION. 
L 

This little book seeks as mnch to indicate the manner in which 
Mental Arithmetic may he used as to provide young teachers with 
Bxercises to be worked by their pupils. 

It is necessary to ezpUun that we consider the chief uses of Mental 
Arithmetic to be — 

1st. To give Facility in Computation by teaching children to dis- 
pense with the slips of paper they are apt to use in making 
even easy calculations. 

2ad. To impress on the memory of the pupils any numbers which it 
may be desirable they should remember, such as the length of 
a river, the date of a battle, &c., &c. 

3rd. To lead up to and to introduce all new Rules in Arithmetic, 
thus proceeding from the known to the unknown. As an 
Exercise in inductive reasoning this use of Mental Arithmetio 
is perhaps the chief. 

4th. To illustrate and confirm the Rules of Arithmetic thus found. 
Here it is particularly useful, because by it a teacher can 
ascertain almost in a moment how many of his class have 
understood his exposition of a Rule. 

6th, To provide short methods of finding required results. This 
branch of the subject is more dealt with in the authoi''s 
"Mental Arithmetic for Training Colleges;" it will, how- 
ever, be slightly dealt with here. , 
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6th. To develope and strengthen the Reasoning Faculties of pupils. 
This it does by teaching them to reason out Rules from the 
teaching of particular Examples, to apply these Rules to 
new Exercises, and to disentangle problems. It also cul- 
tivates the Memory by causing the pupils to remember the 
Rules and the numbers involved in Exercises, as well as — in 
the case of oral questioning — the Exercises themselves. 

IL 

These different uses will form the subjects of the Chapters into 
which this book is divided. In 

Ohapteb I. will be found Examples and Exercises intended to give 
pupils a power and facility of finding, by Mental 
Arithmetic, results which — ^if left to themselves — 
they would seek to find by paper work. In 

Ohapteb II. will be given Examples and Exercises of the Second 
Use mentioned above. It may be called ** Incidental 
Mental Arithmetic^* 

Ghaftsb III. will contain an Example shewing the inductive 
process by which it is here proposed to teach aU 
the ordinary JtiUes of Arithmetic, and Exercises 
on the Elementary Rules of Arithmetic as far as 
Simple Proportion. This Chapter will therefore 
attempt to attain the 3rd and 4th uses mentioned 
above, and may be termed ** Inductive Mental 
Arithmetic,** 

Ohapteb IV. will contain a few short and easy Rules of Mental 
Arithmetic, and Exercises upon them. 

Ohapteb Y. will consist of Miscellaneous Examples and Exercises 
intended, as far as possible, to examine upon all the 
preceding Chapters, and at the same time to furnish 
some additional problems to be solved by methods 
which the pupils can find for themselves. 

III. 

We can recommend some such plan as the following for making 
use of this book : — Provide each pupil with a slip of paper numbered 
according to the number of questions it is proposed to ask; then, 
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with young pupils, write the Exercise on a Black Board, and sud- 
denly present it to the class, requiring them to write their answers 
opposite the number of the question to which it refers. With more 
advanced pupils, read out the question once or twice, as it is thought 
necessary, instead of writing the questions on a Black Board. 

To cultivate brilliancy and rapidity, divide the class into sections 
pretty well matched for ability, put question after question orally, 
take an answer only from the first boy who puts his hand up, and if 
his answer be correct let that be counted one to his section, and let 
that section be accounted the winner which first scores a given 
number, say six. Let it always be remembered, however, that such 
plans as this last cultivate sharpness rather than solidity, and that, 
unless modified according to circumstances, the struggle will almost 
always lie between some five or six children, the rest being simply 
spectators. 

When each child is provided with a text-book, the above plans may 
be modified by requiring the pupils to find a certain page, and then 
calling upon some particular pupil to give the answer to a certain 
sum upon that page. Many other plans and modifications of these 
will suggest themselves to teachers ; we merely give these as sug- 
gestions. 

IV. 

The Exercises provided in this little book will sufficiently indicate 
their own purpose, viz., not so much to supply a number of easy 
problems such as any moderately well-informed boy or girl could 
frame at a moment's notice, as to provide Exercises of a more 
difficult character for the use of advanced pupils and all Pupil 
Teachers. As far as possible, the aim of the Exercises — especially 
the Miscellaneous Exercises — is to cultivate not only a power of 
finding results in Arithmetic with ease, rapidity, and certainty, but 
also a potoer of applying the mind to the soliUion of difficuU pro- 
hkms. For this reason most of the questions deal with Concrete 
numbers, and we may here observe that the teacher will do well — 
especially with young children — to frame all his Mental Arithmetic 
questions on Concrete numbers, and, when possible, to make them 
interesting and lively, and even laughable. 



CHAPTER I. 

1. THE EXTENDED MULTIPLIOATION TABLE— te., from 18 to 24. 

The children should be taught these tables in a manner somewhat 
similar to the following : — 

Specimen of Teaching *— 

(1.) Twdve ttoos = ?24 + 2xs? .-. Thirteen twos = ? /. Two 
thirteens = ? 

(2.) If there are two' rows of bojs, each containing 13, there are 
altogether ? 

(3.) If one horse be worth 2 donkeys, thirteen horses are worth. 
donkeys? 

Therefore, tulbtkkn twos abe 26L 

2. THE EXTENDED FENCE TABLB. 

Specimen of Teaching— 

(L) Twenty pence = J .\ 30d. = ? 20 + 30=?lB.8d.+2b. 6d.»r 
.-. 60d.=?.-. lOOd. =? 

With advanced pupils, continue as follows :— 

. •. lOOOd. = ? . •. SIX THOUSAND PENCB = £25. 

(2.) Again, Ttodve pence=^ ? and, 12 x 10 = ? .•. 120d. ■= ? 120 X 
10 = ? .'. 1200d. = ? and 1200 X 6 = ? . '. BH thousand pknob = ? 

* In all these specimens of teaching it will be observed that the 
teacher makes use of what the children already know to lead them on 
to find out new things. In every case that which they are supposed 
to know will be printed in small italics, and what it is proposed to 
lead them to discover will be printed in small capitals. 
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And vice vena — 

(1.) One ghUling = 12 pence, .*. 10s. = ? .*. £1 = ? .*. JBl, 10s. = ? 

'. £3 = ? 

Therefore, thbeb pounds = 720d. 

(2.) One shilling = 12 pence, ,\ 3s. =? .*. SOs, =? .'. 60s., ue., 

£3 = ? 

Therefore, thbeb pounds = how mant pence? 

Observe, iliat by two different processes we found the value of six 
thousand pence and the number of pence in £3. In practice it would 
be well to find such values in six or eight different ways, until, in 
fact, the teacher observes that most of the pupils remember just 
what he wishes them to know — e,g., that 6000(2. = £26. 

After a great many such lessons as these, the pupils will be ready 
to learn byjieart the Extended Multiplication and Pence Tables ; but 
the young teacher must carefully remember that he is not to require 
his pupils to commit these to memory before they have been taught 
them thoroughly by such oral teaching as has been exemplified above. 

3. THE TABLES OF ALIQUOT FARTS AND THEIR USES. 
Spedmen of Teaching'— 

« 

(1.) Six shiUings x 3 = ? and. Eight pence X 3 » ? .'. (6s. x 3} + 
(8d. x3)=? .*. 6s. 8d. x 3. 

(2.) 80 X 3 = ? and 24d. = How many shillings? And 24d. x 10 » 
How many pence? .*. 240d. = ? 

But 80d. = 6s. 8d. .*. 6s. 8d. x 3 = ? 

(3.) The price of 3 hats at 6s. 8d = ? . *. The price of 6 hats = ? 

Therefore, one-thibd of £1 = 6s. 8d., or 

thbee times 6s. 8d. = one pound. 

4. UULTIFUOATION B7 12 AND BT 20. 

Ex. 1. X3, 2s. 4J(i. X 12. 
Specimen of Teaching- 
Working such a sum as this on the B. B., the children begin thus : — 

2f. X 12 = 24f. = 6d. , Carry 6. 4d. x 12 = 48d., and 48d. + 6d. 

carried = 54d. = 4s. 6d. Set down 6 and carry 4. Having got as far 

as this, let the teacher begin thus :— 
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One penny x 12 = one sliilling .*. 2 pennies x 12 — ? and, 3 pen- 
nies X 12 = ? and, 4 pennies x 12 = ? and, half-a-penny x 12 = ? 
.-. 4id. xl2 = ? 

Ex. 2. £3, 5s. 6d. x 20. 

5s. 6d. = 5Js. Now, one sliilllng x 20 = one pound. 
Therefore, as above, 5J shillings x 20 = 5i^ pounds = £5, 10s. 

If,B. — The process will be reversed for Division. Arithmetic la 
full of such examples ; let the teacher look for them carefully, for 
children like such little "dodges" iiiimensely, and they ore very 
useful in business. 

The one golden rule in all these lessons is ^^tell the children aa 
little as possible, but teach them to find out as much as possible.'' 



Exercise 1.* 

1. What is the value of 19 cows at £20 each ? 

2. If a cow is worth 7 sheep, 23 cows are worth sheep ? 

3. Six bags of potatoes contain in all 648, how many in each bag? 

4. What is the price of 7 yd. of calico at lOd. per yard ? 

5. Thirteen pounds of salt at ^d. per lb. I 

6. If 3 lb. of potatoes cost 2d., how many lb. for Is. ? 

7. If 2 lb. of tallow cost Is. 3d., what is the price per lb. 7 

8. If 2 cabbages cost Ifd., what is the price of 6? 

9. What is tea per oz. when 3 oz. cost lO^d. ? 

10. What is the price of an egg when 1 doz. cost Is. 9d. ? 

11. If 1 pear be worth 3 plums, how many plums are worth 2 pears 
and 3 plums? 

12. How many oranges are worth 9 pears and a penny, if 1 orange 
is worth 3 pears, and you can buy 2 oranges for a penny ? 

t3. A house and a piece of land are sold for £100. If the land is 
valued at £30, what was the price of the house ? 

14. Fifteen new bonnets at lOs. each ? 

15. Six ton of coal at £1, 10s. a ton ? 



* All the Exercises are intended as much to afford models for the 
teacher in asking questions as to form actual Exercises for the pupil. 
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Exercise 2. 

1. After a number had been multiplied by 8 it came to 96. Th« 
number = ? 

2. After a number had been divided by 4 it gave 21 as the answer. 
What was that number? 

3. What is that number which being increased by 19 comes to 40 ? 

4. Take 14 from a certain number and it leaves 76. That number 

18? 

5. Five boys hire a donkey, and the charge is 2b. 6d. How much 
must each pay ? 

6. The cost of 12 penholders at jd. each = ? 

7. The value of 1 dozen copy-books at Ijd. each = ? 

8. How many books are there really in a trade ffroes at 13 to the 
dozen? 

9. Two such gross at 48. 6d. f or 12 ? 

10. The price of 13 at 2|d. each ? 

zx. Twenty-four feet of carpet at Is. 7d. per foot ? 
Z2. 96 oranges at jd. each ? 

13. 48 baskets at 8d. each ? 

14. 72 new blackboards at 6s. 8d. each ? 

15. A costermonger buys cauliflowers at |d. each, and sells them at 
l|d. each. What profit does he make on 99 ? 

6. EXAMPLES IN PBOPORTION. 

Ex. 1. If 6 oz. of tobacco cost Is, 0\d,y what is the co&. 
of^lb.? 

(L) How many oz. = 1 lb? . '. how many = J lb. ? 
(2.) If 5 oz. of tobacco cost Is. O^d., how do we find the price of 1 
OB. ? What w the price of 1 oz. ? Then what is the price of 8 oz. ? 

Ex. 2. If ^ of the size of a hoard he Z^ sq, in,, what was 
the size of the board f 

(1.) How ixiMi J Jifths make a whole one? What name is given to 
one whoU one f * Then, how many fiftJia make unity, 

, , ,„, ,1 - _--■-- 

* Unitff, This is an Example of Incidental Teaching. 
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(2.) jy 3 oranges cost 6d,, what is tkt price o/ 1? Why do you 
divide by 3 to find the answer here? 

(3.) If Z sacks of com weigh 270 26., what is the weight of 1 sa^ikt 
Can you find the answer to this question by dividing by 3? 

(4.) Now if 3 Fifths = 36 in., what is 1 Fifth? Then, what is 5 
Fifths? Is that the answer to the given question? Why? 

Ex. 3. If 20 tons of coal cost £33, wJiat is the price of 3 
tons? 

(1.) Whai is the coat of 20 hooks a/t Is. eaehf at 2s. each? at 7s. 

each ? What rule then do you see here ? 
(2.) Iff then, the price of 20 tons he £17, what is the price of 1 ton t 
(3.) Then, wJuit is the price of 1 ton when 20 ton cost £33? Answer, 

33s. Then, what is the price of 3 tons at 33s. per ton? 

Exercise 3. 

1. The cost of 7 reels of cotton being 10 Jd., whai is the piioe of 
3 reels ? 

2. If } of a cwL of sugar be wort)i 19s., the price of 1 cwt. is? 

3. Find the value of { of an acre of land at £7, 10s. per acre ? 

4. What was the price of a ton of coals when f of a ton cost a 
guinea ? 

5. What is the price of 2240 walnuts at 16 a penny? 

6. Nine pounds of butter being sold for 13s. 6d., what was that per 
cwt.? 

7. When eggs are 15d. a dozen, what is the price of a score ? 

8. If a ton of iron be worth £35, what is the value of 7 cwt. ? 

9. A hayrick contains 26 tons of hay worth £1 a ton. What is the 
value of ^ of it ? 

10. If 1 lb. of snuff be worth Is. 4d., how much snuff is worth 7id. 

11. If i of a barrel of beer cost half a guinea, what is the price of a 
barrel? 

12. A boy once multiplied a number by 4 instead of dividing it by 
4 ; his answer was 112. What was the true answer ? 

13. He also once subtracted 35 instead of adding it, and so got 28 
for his answer, instead of ? 

14. Seven pairs of fowls cost £2, 12s. 6d., the price of each fowl 
was? 

15. How many cabbages at l^d. each are worth Is. O^d. 
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Exercise 4. 

I. Multiply £1, Os. 6d. by 17. 
a. Divide £9, 10s. by 19. 

3. If i of a ship be worth £6200, the whole ship is worth ? 

4. If seven pairs of boots be worth £3, 13s. 6d., one pair is worth ? 

5. Three men and a boy' earn £1, ISs. between them. If a boy*s 
wages be one-half that of a man, what is his share of the money ? 

6. What is the value of 84 thirds of £1 ? 

7. The cost of 73 flower-pots at IJd. each is? 

8. If ^ of a peck of potatoes cost f d., a peck will cost ? 

9. If 3 lb. of cocoa are worth 4 lb. of coffee, how much cocoa is 
worth 12 lb. of coffee ? 

10. 1 horse is worth 2 cows, and 1 horse and 4 cows are sold for 
£240, the price of 1 cow = ? 

II. If 17 be multiplied by 9, how many must be taken from the 
product to leave 119? 

12. A farmer sold 27 little pigs for £90, what was the price of 
each? 

13. Thirty-five ounces of sweets at Ijd. per oz? 

14. A yard and three-quarters of calico at lOd. a yard? 

15. 2f lb. of lead at Is. 8d. per lb. ? 

16. A person takes 10s. to shop, and spends 4 times as much as he 
receives change. The money spent was? 



CHAPTER n 

INCIDENTAL MENTAL ARITHMETIC. 

6. EXAMPLE OF THE USE OF INCIDENTAL MENTAL ARITH- 
METIC. • 

In giving a lesson in Science, a teacher may wish his pupils to 
remember that, under certain conditions, the velocity of sound 
through air is 1090 ft. per second, while that of light is about 
185,500 miles per second. Here the pupils will have two things to 
remember, viz. : — 
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1st. The nximbers 1090 and 185,500. 

2iid. That the number 1090 refers to fbet, while the other number 
refers to miles. 

The children may be assisted in this by being required to answer 
the following questions in Mental Arithmetic : — 

(1. ) How many feet wovM sound travel through in 5 seconds f How 
many in 11 seconds f How many in half-a-minute f 

(2. ) When a gun has been fired one second^ how far off must a person 
he if the sound requires 3 seconds more before it reaches him f . 

(3.) How far off m,u9t a star he if its light takes 2000 seconds to reach 
the earth f 
(4.) How many yards does sound travel through per second t 
(5. ) How many ftirlong^s does light travel through per second t 

The first three of these Exercises would impress the numbers 1090 
and 185,500 by causing the children to use them ; the last two would 
serve to impress that they referred respectively to feet and miles 
by the act of converting them, the one into yards, the other into 
furlongs. 

Exercise 5/ 

1. The Volga being ten times longer than the Thames, what is the 
length of the former river, that of the latter being 215 miles? 

2. The head of the whale being in length one-third of its total 
length, what is the length of the head of a whale whose body and 
tail measure 84 ft. ? 

3. Alexander the Great died at Babylon, B.O. 323, and Napoleon I. 
was finally conquered at Waterloo, a.d. 1815 ; by how many years 
did the one event precede the other ? 

4. Tarquin had been expelled from Rome 466 years when Julius 
Csesar was assassinated in that city, which latter event happened B.O. 
44 : what was the date of the former event ? 

5. Taking the length of the Mediterranean Sea at 2600 miles, and 



* This Exercise is intended more to suggest questions than to 
provide a teacher with Exercises for his pupils. Each question, 
therefore, in this Exercise must be supposed to be suggested by th« 
subject-matter of some ordinary lesson. 
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the extent of its coast-line at 13,000 miles, how many times is the 
former contained in the latter ? 

6. Quicksilver is 13^ times heavier than water; if, then, the atmo> 
sphere supports in a harometer 30 inches of quicksilver, how many 
feet of water will it sustain in a water barometer? 

7. The Zambezi River is 2400 miles long, and the Victoria Falls in 
it are dOO miles from the sea. Walking 15 miles a day, how long 
would it take a negro to proceed from thsse falls to the source of the 
river? 

8. The highest point at which railways have crossed mountains is 
probably about 8000 ft., viz., at a pass in the Rocky Mountains ; the 
diameter of the earth is about 8000 miles ; how many times therefore 
is the height above-m«ntioned contained in the earth's diameter? 

9. The Nile is about 3000 miles long,* and its delta measures about 
120 miles from its apex to the sea. How many times is the length of 
the delta contained in that of the entire course of the river? 

10. The Zambezi is 2400 miles long , by how many times the length 
of its own delta does the Nile exceed the Zambezi in length ? 

11. The same amount of heat which would raise 1 lb. of water a 
certain number of degrees of temperature would raise 4 lb. of air a 
corresponding number of degrees. Now water is 770 times heavier 
than air ; how many cubic feet of air then can be raised one degree 
in temperature by the same amount of heat as would raise one cubic 
foot of water one degree of temperature? 



CHAPTER III. 

INDUCTIVE MENTAL ARITHMETIC, 

7. DIFFERENT METHODS OF TEACHING ARITHMETIC — THE 
INDUCTIVE METHOD. 

At different times, and by different teachers, there have been three 
methods adopted for teaching Arithmetic, viz. : — 

(1.) That by which the pupils are taught the Rule for working a 

* Connect this with the fact that the highest mountains of England 
and Wales are above 3000 /ee^, i.e., 1000 yards. 
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particular kind of sums— say Simple Interest — hj merely working 
over Exercises again and again with the teacher, without any Ezplana- 
tion at all of the Reason of the Rule. 
Such a system is bad in the extreme. 

(2.) That in which the pupils are first taught the Rule, which is 
afterwards explained and illustrated by means of Examples. 

This, from its compendiousness, is the method most frequently 
adopted in text-books of Arithmetic. It is much superior to the 
former one, because U usually gives an Explanaiion of the Reason of 
the Rule, 

(3.) That by which the pupils are taught to discover the Rule for 
themselves, as in the following Example. 
We will suppose a teacher about to give 

An Introductory Lesson In Simple Interest^* 

hiB object being to lead his pupils to discover 

The Mute for Calculating Simple Interest on any given ium of 
Money at any given Rate per Cent^- 

The teacher will 

I. Introduce his Lesson by explaining the origin of *^ Interest;^ 
the meaning of such phrases as ** Three per Cent.,** "Rate,** ^^PriU" 
cipal,** &c. 

When his pupils understand all this, he will proceed to make them 
use their newly-acquired information by finding answers to the 
following. 

n. Questions In Mental Arithmetic— 

(1.) What is the Simp, Int, on £200 at 5 p.c. t at 10 p.e. f ai 

(2.) What is Vie Simp, Int. on £700 at 3 p.c, t at 6 p,c, f at 
4 p.c, t 

After a number of such Exercises as these, all of which the pupils 
are to work without yet knowing the Rule, the teacher will propose 
this question. 

(3.) What is the Simp, Int. on £1733, 6s. Sd, at Zp.c t 



* See the author's ** Advanced Arithmetic for Schools and CoUegesJ* 
§106. 
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The children, being unable to work this sum as they did the others, 
will become anxious to know how to do it. This anxiety of theirs 
will materially assist the teacher in keeping up their attention while 
he proceeds to leave the difficult sum for a time, and calls upon a boy 
to work once more an easy sum, e.^., ^* Wlutt is the Simp, Int. on 
£500 at 6 p.c.?'* 

The boy will readily answer, £30. 

The teacher will then say, " How did you do it J" 

From the boy's replies it will appear that the answer was found by 
considering thus :— 

The IrUerest on one " eent,*^ = £6, 

Now £500 = FIVE cents. 

. •. The Interest on £600 = £6 x 6 =t £30. Answer. 

From which it appears that 

The Answer = £& X ^^QQ = £ ^^^ =£ ^^^ 

a= Principal x Bate 
100 

The teacher will similarly analyse the working of several other easy 
examples, and will then, from the answers he receives from his pupils, 
proceed to 

m. Dednoe tbe Role from the foregoing: Analyses. 

BULE— Multiply the given Principal hy the given Bate, and 
divide the Product hy 100. The Quotient Is the Simple Interest. 

The children having been convinced that this Rule gives a correct 
result by finding that its results are in every case verified by working 
easy Examples, both by this Rule and by their own methods of 
Mental Arithmetic, the teacher will proceed to 

IV. Apply the Rule to the Example left nnworked. This he 
might do by requiring one of the pupils to work it on the black- 
board before the class in something such a manner as this— 

^^ , £1733, 63. 8d. X 3 £5200 ^^^ 
The Answei* =«= lOO ™ ~i00~ "^ ' 

The teacher will next proceed to 

y. Impress the Rule by giving his pupils a number of Exercises 
to be worked on their slates according to the Rule*. 
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„ „ X « ,. ^^ j^ cc A Principal x Rate,, , 
N.B.— In finding that ''Answer = jqq " (gee IL 

above), we have so manipulated the fraction as to provide ub with, 
what we wanted, though a careful reader will notice that we have 
thereby presented a result not at first sight in strict accordance with 
the result of the analyses. For the Rule by which the Mental 
Exercises are worked seems to be this — 

Simp. Int. =BaUp^Ce,it.x'^-^^ 

So that 

Simp, Int. on £1733, 6s. 8d. at 3 p.c. = £3 x ^^^^i^' ^ 

So that before we can go any further, it becomes necessary to 
^'Reduce £1733, 6*. 8rf. to the fraction of £100," i.e., ''Find the 

^ ^ £100 

The former Rule, however, avoids this difficulty, and may be 
reconciled to the last Rule by considering that if the Simp, Int. on 
£100 he £3, that on 100«. must he 3s. ^ and that on lOOd. must he 3d., 
BO that when we divide £1733, 6s. 8d. by 100, the result is the Simp. 
Int. on that sum of money at one p.c. ; therefore, if the Dividend be 
made three times greater— thus £1733, 6s. 8d. x 3— the Answer, 
being three times greater, will give the Simp. Int. at three p.o. 

This, however, should not be brought under the notice of the 
pupils till they have made considerable progress, and should then be 
made the subject of a special lesson. 

Exercise 6. 

z. How many farthings are worth i^d. ? How many pence are 
worth 7s. 3d. ? How many are worth 3s. 7d. ? How many are worth 
3s. 4d. 7 How many farthings are worth 40d. ? How many are 
worth 3s. 4^d. ? 

2 How many shillings are worth £1, 10s. ? How many are worth 
£2, 10s. ? How many are worth £6, 5s. ? How many are worth £2, 
3s. ? How many pence are worth 35s. ? How many are worth £2, 
13s. ? How many ar^ worth £2, ISs. 4d. ? How many farthings are 
worth 44s. 2d. ? How many are worth £2, 18s. 6d. ? How many are 
worth £1, 5s. ^d. ? 
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N.B.— .FVom 9uch Exerdsea as these, deduce the Ride for Reduction 
to terms of a Lower Denomination. 

3. Add together 8, 17, 107, and 94, and reduce the sum by 26. 

4. How many must be added to 9 times 25 to make it 270? 

5. Find a number which being increased by 17, and then divided 
by 2, gives a quotient of 18. 

6. A man had a certain number of hens ; one day they all laid an 
egg except one ; the next day 2 died, and one did not lay. If he 
thus obtained 18 eggs in the two days, how many fowls had he at 
last? 

7. The area of a rectangular field was 30 roods 10 poles. If it was 
40 yds. wide, how long was it? [Express answer in poles.] 

8. The circumference of a circle being ^ of its diameter, what is 
the length of the radiii^s of a circle whose circumference is 14 yds. 
2 ft.? 

9. If IJ lb. of beefsteak cost Is. 4.id., what is the cost of 5 lb. ? 

10. How many sq. ft. of paving are required for a court which is 
21 yds. long and 40 ft. wide ? 

11. At 10s. a sq. yd., what will be the cost of paving a court which 
iB42ft. square? 

12. How many gallons of oil at 2s. 4d. per gallon are worth 16s. 4d. ? 

13. How many gallons of oil at 3s. Id. per gallon are worth 111 lb. 
of sugar at 5d. per lb. ? 

14. How much tea at 2s. lOd. per lb. is worth as much as 17 gallons 
of wine at 10s. 6d. per gallon ? 

15. How many ounces of isinglass at lljd per oz. must be given in 
exchange for 1^ lb. of tea at 8s. 9|d. per lb. ? 

16. Take 47 from 105 and divide 290 by the remainder. 

17. How many ounces of tea are equal in weight to 11^ lb. of 
coffee? 

18. And, if tea be 3 times as dear as coffee, how many ounces of 
coffee are worth 6} lb. of tea ? 

Exercise 7. 

1. How many eighths make a unit ? How many make three-quarters 
of a unit ? How many twentieths make | ? How many are equal to 
3i ? to 7^ ? How many sixths make 13f ? 

2. How many units are equal to 40 fifths i How many to 132 
twenty-fourths f Express otherwise 7 thirds and V* 

B 
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3. Add together 44 and 3^ ; 7| and 4^ ; 108, 2i, and H- 

4. Find the value of 8 - 2f ; 19f - 2^; 4^ - 2 ; 2^ - W- 

5. Divide 16f by 5 ; 20i'V hy 5 ; lOS^V by 6. 

6. Multiply 17f by 4 ; 19^ by 10 ; 201^1 by 3. 

7. What is the value of 4^ acres of land at £27, 6s. per acre? 

8. How many sq. yd. of land axe oontained in a garden whicli 
measures 84 ft. by lOJ yd. ? 

9. If Mont Blanc be 15720 ft. in height, express that height iix 
miles and yards ; and also in miles and fractions of a mile* 

10. The price of 2^ lb. of butter being 2s. 6d., how many ounces of 
butter can be bought for 88. 3d. ? 

11. How many yards of silk are worth £31, 5s., if £5*25 be the coa^ 
of 10^ yards ? 

12. Reduce £4, 3s. 5|d. to farthings.* 

13. The cost of 320 yd. of calico at 2|d. per foot is ? 

14. What length of cloth at 7s. 64. p^r yard pan be purchased for 
£37, 10s. ? 

15. A newsboy receive^ 25 dozen papers to sell, there being 13 
copies to the dozen. His remuneration is to be ^ of the receipts 
supposing there to be only 12 copies to the dozen, and all he can get 
for the remaining copies. Supposing him to sell the lot at 2d. each, 
how much money does he get for himself ? 

16. The daily wages of A being half as much again as that of B, 
what will A receive for 24 days' work if B receive £5 for working 16 
days? 

17. The areas of circles vary as the square of their diameters ; if 
the area of a given circle be 3| sq. yd., what will be the area of 
another circle whose diameter is 5 times longer than the former one ? 

18. How many must be added to the product of 9 times 21 to make 
it equal to 9 times 22 ? Find a rule for working such a sum as this. 

* Bemember that 1000 pence = £4, 38. 44. 
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CHAPTER IV. 

RULES FOR MENTAL ARITHMETIC, 

8. DISGIPUNE OF THE MIND IN ACQUIBINa THESE RULES. 
In teaching the following Rules to children, the teacher should 

remember that he may materially increase the intelligence of his 
pupils by leading them to deduce these Rules in a manner similar ta 
that described in Chapter III. For example — 

Let it be required to teach cliUdren how to multiply by 25. 

The teacher will proceed to use such ** Inductive Questioning *' as 
here follows— 

(1.) What is the shortest method of multiplying by 10 f Answer, 
Annexing a cipher to the multiplicand* 

(2.) // then you annex two ciphers to the multiplicand, by what 
number wiU you have multiplied it f Answer, A hundred. 

(3.) What numher is halfa-hundred f A quarter-of-a-hundred t If 
a hundred be divided by 4, whai is the quotient t Then, what is the 
value of ^^7 

(4.) // tfien I am required to multiply a nurnber by 25, amd, instead 

of doing that, I multiply it by 100, wTiat must I do to the product to 

obtain the true ansioer S 

37 X 100 
(5.) 27ien, it seems that 37 x 25 = — |- — ; is it so f What Bule, 

then, have we found for multiplying a number by 26 ? 

N,B, — ^If the children are pretty well acquainted with fractions, 
the Rule so found may be confirmed, thus — 

o^ OK o^ 100 37x100 3700 
37 >< ?6 = 37 X -^ = — I = -|-. 

9. RULES FOR MULTIPLICATION— CALCULATIONS OF COST. 

RULE 1.— To multiply a number by 10, annex a cipher to the 
rl£rht of It. 

Ex. 236 X 10 = 2360. 

RULE 2.— To multiply a number by 100, annex TWO ciphers to 
the right of it. 

236 X 100 = 23600. 
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Exercise 8. 

1. Multiply 16, 47, 305, 873, 207, and 61003 each by tin. 

2. Multiply 19, 73, 650, 8050, 17901, and 40700 each by 0KB 

HUNDRED. 

3. Find the value of 7^ x 10 ; i of 16.^ x 10 ; 7 times 16^ times 10. 

4. SimpUfy3i x 100; 2} x 100; 100 x 6J ; 800by5i; 62 x 300. 

5. Find Rules for multiplying a given number by 1000, by 10000, 
and by 100000, and apply them to find the value of 131 x 1000 ; 
273 X 10000; 8049 x 100000; 10000 x 67 ; 100000 x 208; 97 x 20000; 
605 X 3000. 

6. What is the value of 14i x 60; 18f x 800; 104^ x 6000; 
1800 X 650 ;♦ 2400 x 326 ; 760 x 3200 ; 19^ x 24000. 

7. What is the area of a rectangle whose length is 16 ft. and width 
2ift.? 

8. What is the cost of 100 lb. of sugar at 6}d. per lb. ? 

9. If 1 ft. of timber cost 7id., what is the cost of 33^ yd. (Linear 
Measure)? 

RULE 3.— To multiply a number by 26, axmez TWO dphan to 
tbe right of it, and divide the result by 4. 

Ex. 64 X 25 = ^ = 1600. 

100 
The reason of this BiUef is that 26 = -r- 

RULE 4.— To multiply a number by 126, annex THREE ciphers 
and divide by 8. 

Ex. 64 X 125 = ^1^ = 8000. 

lOOQ 
The reason of this Rvlef is that 125 = -g— • 

1800 
♦ 1800 X 650 = -^ X (2 X 650) = 900 X 1300 = 90000 ^ 13. 

t It will be necessary to remind the teacher that he should be care- 
ful to ask a good many inductive questions before pointing out any of 
the Rules here given. See § 8. In fact, the reason of the Rule must 
precede the statement of the Rule itself. 
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RULE 6.~To multiply a number by 12^, annex TWO dpben 
and divide by 8. 

6400 



64 X 12J = ^P = 800. 

100 
The reason of this Rvle is that 12^ = -» • 

Other Examples. 

1. Find the mlue of 135 x 11^. 
100 100 ia500 

Since 11^ = -g- , the Answer = 135 x -g- = — q— = 1500. 

2. Find the value of IJ x 624. 

Since IJ x 624 = 624 x li, and IJ = | = ^, 

nn. . n^. 10 6240 ^„^ 

The Answer = 624 x g = -g- = 780. 

3. Find the cost of 108 articles at £3, 65. 2>d, each, 

10 

Since £3, 68. 8d. = £3J = £-3 » 
The Anmer = £ j x 108 = £108 x ^ = ^^ = £^60. 
Ex. 4. Find the cost of 36 articles at £12, IO5. each, 

100 
The cost of 36 articles at £100 each = £3600. But £12, 10s. = £-g- 

.'. The cost of 36 articles at £12, 10s. each = £-g- = £450, Ans. 



5. Find the cost of 728 articles at £1, 5s, each. 

Since £1, 5s. = £1J = £? = £^, the Answer = £^ = £910. 

4 8 9 

Exercise 9. 

T. Find the value of 83 x 100; 177 x 1000; 25 J x 2000; 17f X 
500. 

2. Multiply 808 by 25, 960 by 125, and 84 by 12.^. 

3. Simplify the following :— MMo . ioimo . 9oj^ . ggsiooo. 
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4. Find the value of £1, Ss. x 32 ; £12, 10s. x 96; £3, 6s. 8d. x 
72 J £12, lOs. X 440; £2, lOs. x 176; £3, 6s. 8d. x 99. 

5. Find the product of 18 and 25 ; 163 and 25 ; 207 and 25 ; 38 and 
125; 69 and 125; 56 x 125; 14 x 12i; 780 x 12J. 

6. Find Rules for calculating the cost of a given number of articles 
at £1, 13s. 4d., £16, 13s. 4d., and £8, 6s. 8d., and apply them to find 
the cost of 102 articles at £1, 13s. 4d. ; 84 articles at £16, ISs. 4d. ; 
132 articles at £8, 6s. 8d. 

7. If the cost of 3 tons of coal be £5, how much coal may be bought 
for £85? 

8. What does a man earn ui 48 days if his wages be 128. 6d. per 
day? 

9. When £8, 6s. 8d. is the cost of 5J tons of sugar, what is the 
price of 132 tons of sugar at the same rate ? 

10. How many times may £1, 5s. be taken from £100? 

11. How many times does 1025 contain 25? 

12. How many times is £8, 6s. 8d. contained in £150? 

13. How many allotments of land, eaeh containing 12 acres 2 xoodi, 
may be made out of a field containing 125 ac ? 



-Exercise 10. 

1. Multiply 63 by 25; 709 by 250 ; 183 by 2600; 37 by 2i. 

2. Find the value of 108 x 12^ ; 77 x 2^ ; 106 x 125; 377 x 1250. 

3. If an acre of land be worth £79, what is the value of 8^ acres? 

4. How much cloth can be purchased for £75 when 100 yards cost 
£125? 

5. By how many must the product of 17 times 250 be reduced to 
leave a remainder equal to 160 times 12J ? 

6. How many times will a hoop turn in travelling 2^ miles if it is 
44 inches in circumference ? 

7. A gallon of wine being worth 16 quarts of ale, how many gallons 
of ale are worth 73 galls. 2 qts. of wine ? 

8. If a man can do as much in 3 days as a boy can in 5, how many 
days will a boy be employed in doing a piece of work which a man 
could do in 24 days ? 

9. If 8 women can do as much as 25 boys, how long will it take a 
boy to do a piece of work which a woman can do in 96 hours ? 

10. If a man and a woman work together for 16 days, what will the 
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snm of their wages be, aupposing the man earns Ss. Id. per day, and 
the woman 4s. 5d. per day ? 

11. What is the value of 160 oottagea at £125 each? 

12. The price of 19 straw hats is £6, 6s. 8d., what would be the 
price of 25 times that number? 

13. A contractor engaged to perform a piece of work in 70 days, 
and to forfeit 5s. for each day after that time that the work remained 
unfinished. On the other hand, he was to receive 2s. 6d. extra for 
every day occupied in the work less than the 70 he agreed upon. 
When the work was finished he received £3, 15s. more than he would 
have received if he had been as many days behind time as he was 
really before time in finishing. How long was he engaged upon the 
work? 

BULE 6.— To multiply a number by 625, amiex FOUR dpheni 
and dlTlde by 16. 

Ex. 96 X 625 = Moooo ^ goOOO. 

X 

The Beami of this Rule is that 625 = ^^. 

Xo 

Exercise IL 

1. Find Rules for multiplying a given number by 6|, by 62}, by 
6250, by 62500, &c. 

2. Find Rules also for calculating cost at £625, £62, 10s., £6, 5s., 
&c., deducing them from the foregoing Rules for Multiplication. 

3. Find the value of 848 x 625 ; 625 x 192 ; 1120 x 625 ; 3800 x 
625; 917 x 625; 625 x 402; 625 x 709. 

4. Multiply 896 by 6250; 7520 by 62*5; 656 x 6i; 256 x 62i; 
62-5 X 176 ; 6^ x 3216 ; 7340 x 6J ; 8972 x 62}. 

5. Find the price of 284 articles at £62, 10s. each ; of 352 at £6, 
10s. each ; of 625 at £176 each ; of 62} at £904 each. 

6. How many articles at Is. each are workh 108 at £31, 5s. each? 

7. What number of newspapers at Id. each are worth as much as 
160 books at 5s. 2}d. each? 

8. A person buys newspapers at }d. each, and sells them at Id. 
each; how many must hu sell to be able to buy 336 magazines at 
6|d. each, with the profits ? 

9. A square platform is found to measure 52 ft. 3 in. in front j 
express its area in square inches. 
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10. What number of nuts must have been divided among 625 
school children if each received 53? 

11. What is that number which being divided by 976 gives 6260 
for its quotient ? 

12. How many cubic inches of water were contained in a barrel 
from which there leaked daily 62J cubic inches, and was thereby half 
emptied in 41 days? 

' Exercise 12. 

1. From Rule 6 derive Rules for multiplying by 312J, by 3125, by 
31250, by 31^, &c., &c., and consider how, from these,* methods may 
be derived for calculating costs at £312, 10s., at £3125, at £31, 5s., 
at 31s. 6d. (i.e., 31^s.), at £156, 5s. (t.e., 3125s.), &c., &c. 

2. Find the value of 352 x 3125 ; 3125 x 384 ; 544 x 3125 ; 224 x 
312i; 312-5 x 672; 31^ x 992; 512 x 31*25. 

3. Find the value of 32 articles at £312, 10s. each ; of 160 at £31, 
5s. each ; of 648 at £3, 2s. 6d. each ; of 312^ at £192 each. 

4. What is the value of 748 pictures at 6s. 3d. each? 

5. What annual income does a man derive from the rent of 83 
houses rented at £32 a year, from which, however, 15s. is deducted 
by each tenant for house-duty ? 

6. How far does a train travel to make one of the wheels of the 
engine turn 480 times, its circumference being 31 ft. 3 in. ? If the 
circumference of the wheel had been 26 ft. 0^ in., how far would the 
train have travelled? [Express the first answer in /ee^, the second in 

7. What number must be divided by 817 to give 3125 for a quotient 7 

8. What is the least number which must be taken from the pro- 
duct of 19 times 312*5 to leave a remainder exactly divisible by 100? 

9. How many square metres of area are bounded by 288 curbstones 
each 31 metres 25 centimetres in length, if the space surrounded be a 
rectangle twice as broad as it is long ? 

la A piece of carpet is half as long again as it is broad. If the 
distance round it be 312 ft. 6 in., what is its area in sq. ft. ? 



* The teacher may further require his pupils to find rules^ for mul- 
tiplying by other numbers, such as 3*125, *3125, &c., &c. The mere 
finding the Rule will form an intelligent Exercise even though it may 
not be applied to the working of Exercises. 
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11. The length of a table is 7 ft. 1 in., being 5 in. in length for 
every 3 in. in breadth. Express in sq. in. the surface of the table. 

12. The area of a billiard-room is the same as that of a coffee-room 
which is 30 ft. long and 17 ft. 6 in. broad. In the f«rmer it is also 
found that for every 7 ft. in length it is 3 ft. in breadth. Express 
in feet its length and breadth. 

10. RULES FOR DIVISION. 

1. Since any given number may be multiplied by 10 by annexing a 
cipher to its right, it follows that 

RULE L— Any given number may be divided by 10 by placing 
a dot {decimal point) between tbe two flgnres on its right. 

Ex. 640 ^ 10 = 64-0 = 64. 
7381 4- 10 = 738-1 = 738^^. 

a. Since 26 = ^, it follows that 
4 

RULE 2.— Any given number may be divided by 25 by mul- 
tiplying it by 4, and then placing a decimal point between its 
second and third figures, counting from the right. 

Ex. 283 4- 25 = 283 -5- ip = 283 X 3^ = ^\«^g ^ 
= iiil = 11-32. 

100 

Exercise 13. 

1. How do you divide a number by 100? by 200? by 300? by 400? 
Apply these Rules to find the value of 363 ^ 100 ; 751 -r- 200 ; 7839 -j- 
300; 1668-i-400; 73596 H- 200; 200817 -^ 300. 

2. What two Rules could you give for dividing a number by 50C? 
Find by them the cost of land per acre when 500 acres cost £216000 ; 
and the prize-money which each soldier receives when £18750 are 
divided among 500 men. 

3. Multiply 642 by 100, and divide 80600 by 100; find the value 
alao of 893 -f- 100, and of 247*3 H- 100. 

4. Multiply 705 by 100, divide it also by 100, and find the difference 
between the two results. 

5. How much can a boy earn per day supposing the wages of 200 
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boys for 2^ days to be 1750 shillings? Find at least three ways of 
doing this sum. 

6. Forty-four men can do a piece of work in 25 days, how many 
men could do it in a day ? 

7. A rectangular field is 25 yds. long, and contains 1175 sq. yds. ; 
what is its width ? 

8. The floor of a room contains 841 sq. yds. ; if its width be 75 
feet, what is its length ? 

9. The number of cubic feet of air contained in a room which is 25 
feet high is found to be 19075. What is the area of the floor ? 

10. Divide 441 by 600; 778 by 900; and 345 by 1100; 5117 by 
1700 ; 2678 by 1300 ; 900540 by 180 ; 420630 by 21000. 

11. What is the cost of 10 bags of potatoes, each containing 112 
lb. at 25d. for 10 lb. ? [Express the answer in pence.] 

12. Multiply 847 by 11, and divide the product by 100. 

13. Divide 935 by 100, and multiply the quotient by 12}. 



3. Since 125 = i^, it follows that 

RULE 8.— Any number may be divided by 125 by multiplying 
it by 8, and then cuttinfi: off three figures on the right of the 
product as decimals, 

Ex. 3729 -i- 125 = 3729 -r i^ = 3729 x -^ = 

o 1000 

8720 X 8 «_ 20882 _ 99«832 
1000 1000 ^' 

I 

Other Examples. 
Ex. 1. Find the value of 18700 -f 12^ [or 12 5], 

100 
Smce 12^ = -g-» 

The Answer = 18700 -r- ^ = 18700 x j^ = 187 x 8 = 1498. 

Ex. 2. Find the value of 648 -h 8J [or 8-3]. 

c oi 100 

SiDce 8^ = yo > 

-Tx . n.o 100 ^,„ 12 648 X 12 7776 „„^„ 

The Answer = 648-i- -^^ =^^^^100=^ — 100~~ ~ 100 ~ 77*76. 
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3. Find the value of 231 -r- 11| [or iM]. 

Since Hi = ^^, 

100 9 231 X 9 2079 

The Answer = 231 -r- -g = 231 x jqq = — ^qq- = -Joo = ^^"^^* 

Ex. 4. /iTui the value of 27 -f li [or 1-25]. 

Smoe Ij = 4 — "g"* 

^ . A^ 10 ^ 8 27 X 8 216 ^, ^ 

T^ ^iMioer = 27-T--g=27x^= ^q =^ Iq ~ ^^'^ 

Ex. 5. Find the value of 34 -r -83. 

Since "SS = 6=-'x2' 

^ . *^ 10 o^ 12 34 X 12 408 ,^ ^ 

The Answer = 34-^J2 = 34xJQ= ^^ — "= 10 ~ ^'^' 

Ex. 6. ir(9i(; many articles at £3, Gs, Sd. each are worth 
£4301 

Binoe £8, 68. 8d. => £3i »« £^, 

10 3 

The Answer -430-^3^ = 430xJQ = 43x3 = 129. 

Ex. 7. Eow many men can each receive £6, 55. out of a 
mn of £17001 

Smce£6,69. = £6i = £^ = ^^ = £^, 

4 4x4 16 

The Answer = 1700-=-^ = 1700 x i^ = 17 x 16 = 272. 

16 100 



Exercise 14. 

z. What is the value of j of £960, 16g. ? 

a. Divide 3600 by 26, and multiply the answer by 7. 

3. Multiply 17 by 11, add 13 to the product, and divide the sum 
by 25. 

4. How many cows worth £25 each are worth 75 donkeys at £8 
each? 
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5. If 3 yd. 1 ft. of cloth cost £2, 12s. 6d., what was the price 
per yd. ? 

6. The price of 10 dozen and 5 flower-pots being 218*75 pence, 
what was the price of 1 pot ? and what was the price of a dozen ? 

7. What number must be multiplied by 125 to produce 13125? 

8. Twelve tons and a half of coal cost £20 ; what is the price per 
ton? 

9. In 8 hours 20 minutes a man walks 56300 yds. ; how many yds. 
would he walk in 1 hour? how many in 10 hours ? 

10. A man works 10 hours a day at 5s. 5d. per day ; how many 
hours overtime did he make in a day when he received 6s. 6d. for 
his day's work,, supposing overtime to be paid at double the ordinary 
wages? 

11. Overtime being paid as in the last Exercise, what is the or- 
dinary daily wage of a man who receives 7s. lid. for a day's work of 
8^ hours, his oi'dinary working *'day" consisting of 7 hours only? 

12. The cost of 11 yd. 4 in. of brick-wall being £1, 138. 4d., how 
pany pence would pay for 10 yd. ? 

13. Find the difference between 25 times '8$ of 602, and 300 times 
f of 301. Work this Exercise by as many methods as you can. 

14. How many sheep, each worth £6, 138. 4d., can be bought with 
£7500? 

Exercise 15. 

1. Multiply 4084 by 25, reduce the product by 2000, and divide the 
remainder by 1001.* 

2. Divide 323100 by 125. 

3. Find how many times 1250 can l)e taken from 971250. 

4. What number is the same part of 243 that 11^ is of 100 ? 

5. Find the cost of 9 dozen Science Primers at 7^d. each. 

6. If a bookseller spends £100 for books, and sells them for £125, 
how much ought he to gain on another lot which cost him £76, profit 
being the same as before? 

7. A merchant buys goods for £1000, and sells them for £1125; 
what profit does he make on an outlay of £1768? 

* If the children are young, the teacher should divide this question 
into three, putting them to the class one after the other as fast as 
they find the answer. 
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8. How many oranges at l^d. each are worth 2s. Id. ? 

9. How many pairs of trousers at 24s. per pair can be bought for 
£85, 4s. ? 

10. How many times must 2^ be taken to make up 85 ? 

11. If 8 glass marbles be considered worth 25 stonies, how many of 
the former are worth 925 of the latter? 

12. Apples being 4 a penny, and oranges a penny each> how many 
children can be supplied each with an orange and an apple by spend- 
ing Is. 3d. 

13. At a school-treat the dinners cost a shilling each, while the 
teas were at the rate of seven for three shillings. How many took 
dinner and tea if the total cost was twenty guineas? 

11. RULES FOR CALCULATIONS OF COST. 

1. Since 2s. 6d. = ^ of £1,* we find that 

^ RULE 1.— The cost Of any number of articles at 2s. 6d. each 
may be found by dlyldlug that number by 8 and callln^^ the 
quotient POUNDS. 

Ex. The price of 72 articles at 2s. 6d, each = £^ = 
£9. 

if.S. — ^The truth of this result may be further shown, thus — 
T?ie price of 72 articles at £1 each = £72. 
.•. The price of 72 articles at £i each = £^ = £9. 

o 

Such Exercises as these form an excellent preparation for '* praO- 
TIOE," and the teacher should be careful to explain the *Hruth of the 
resvM " in some such way as is here exemplified. 

2. Since 7s. 6d. = 3 times 2s. 6d., it follows that 

* The children should be made to find this out, thus: — (1.) What 
is a sovereign? (2.) How many shillings are worth AaZ/-a-50Vcrc^n/ 
(3.) What is the half of 10s.? (4.) What name have we for 5s.? 
(5.) If 5s., then, be a crown, how many crowns are worth £1? (6.) 
What is the value of half-a-crovmf (7.) How many crowns did you 
say were worth £1? (8.) Then, how many half-crowns are worth £1? 
&c., &c. 



30 . INTRODUCTORY MENTAL ARITHMETIC. 

RULE 2.— T}ie coat of any nnmlMr of artlcleB at 78. 6d. eacli 
may be found by dividing that number by 8, calling tbe quotient 
POUNDS, and then multiplying It by 8. 

i48 o 



The price of 48 articles at 7s. 6d. each = £-s ^ ^ 
= £6x3 = £18. 

Exercise 16. 

z. What ia the price of 72 fowls at 2s. 6d. each? 

2. Find the value of 1 cwt. of tea at 28. 6d. per lb. 

3. Find a Rule for calculating the cost of any number of articles 
at 38. 4d. each, and apply it to find the value of 7 dozen oil-lamps at 
8s. 4d. each. 

4. How many articles at half-a-crown each could be bought for 
£31? 

5. How many new caps at 3s. 4d. each could be bought with £51 ? 
^6. How many half-crowns are worth £3, 10s.? How many are 

worth £1, 10s. ? 

7. If a man earns 3s. 4d. a day, and a woman earns 2b. 6d. a day, 
how many women can earn ay mucl^ as 36 meu ? 

8. Find the wages of 73 women for 16 days at 2s. 6d. a day, and 
tiiat also of 91 men for 48 days at 38. 4d. per day. 

9. How many mirrors at £1 each are worth 104 chairs at Ss. each? 
zo. How many Bibles at 3s. 4d. each cost ^B much as 88 Church 

Services at 10s. each ? 

zi. A bag of manure is Forth 3s. 4d. ; how many bags are worth 
£8, 6s. 8d. ? 

Z2. A pound of butter and a pound of tea cost together 38. 4d. ; 
how much must a gentleman spend if he wishes at Christmas to give 
2 lb. of butter, and 2 lb. of tea, and 6s. in money to each of 24 old 
people? 

Z3. A gentleman provided all the old men in a workhouse with 2 
ounces of tobacco each, at 3^d. an ounce, one Christmas ; and to the 
old women he gave a tea which cost him 13d. each. It was found 
that there were 36 old men and the same number of old women who 
received his bounty ; how n^uch did his kindness cost him? 
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3. The pupil should here become acquainted with the following 
<* Aliquot Farts of a Pound : "— 



JOs. =£i. 
58. = £J. 
28. 6d. = £ji. 
Is. 3d. = £^. 



6s. 8d. = £^. 
38, 4d. = £i. 
Is. 8d. = £-^» 
lOd. = £s«i. 



4s. = £i. 
2s. = £^. 
8d. = £^, 
Is. 4d. = £tV 



These shoTild all be taught the pupils as in Chapter I. When these 
have been thoroughly learnt, the pupils may be led on to the study 
of Calculations of Cost at such prices as — 

5 10 

6s. 3d., whidi is equal to 5 times Is. 3d., i.e,, £jg, i.e., £^ > 

£1, 13b. 4d., which is equal to £1|, t.e., £§, {.«., £-q9 

5 10 

8b, 4d., tohich is equal to B^ot ^^m £ol* 

12 
£1, 48., which is equal to £1|, ».e., £f, i.e., £|q- 

[See Chapter lY, § 9.] 

Examples. 
Ex. 1. Find the cost of 260 artides at £1, 65. eack 

13 
Here £1, 6s. = £lA = ^io* 

Now, the cost of 260 articles at £1 each = £260 ; 

13 13 260 X 13 

.*. The coat of 260 articles at £jq each = Jq ®^ ^^ ^ ^ — 10 — 

= £26 X 13 = £338 Answer. 

2. Find the cost of Hi articles at 4$. 2d each. 

Since 4s. 2d. = 5 times lOd. = 6 times £l.=£^ = £^, 

24. 24 4o 

The Anrwer = ^ of £144 = 10 times £3 = £30. 
48 
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Exercise 17. 

1. What is the value of 345 novels at Is. 4d. each? 

2. How many tons of coal at £2, 10s. a ton are worth £870? 

3. How many gallons of ale at 2s. 6d. per gallon are worth 624 
gallons of rum at 6s. 8d. per gallon ? 

4. How many pounds of butter at Is. 8d. per pound can be bought 
for £3, Is. 8d. ? 

5. The cost of 264 sacks of potatoes at 8s. 4d. per sack = 

6. How many overcoats at £2 each are worth 70 suits of clothra at 
£3, 6s. 8d. each? 

7. Find the value of 110 acres of land at £3, 4s. per acre. 

8. The cost of 1080 feet of gas at Is. 4d. per foot = 

9. How much money will pay for 330 cwt. of salt at 9s. 4d. per 
cwt. ? 

10. A school-treat costs, on an average, 3s. 4d. per child ; how 
many children could be entertained in this way for £70, lOs. ? 

zi. What will be the cost of 77 new bonnets at 12s. 6d. each? 
13. Find the cost of 108 new dresses at £1, 13s. 4d. each. 
13. A bookseller buys 907 novels at Is. lO^d. each, and sells them 
at 38. l^d. each ; what does his profit an^ount to when all are sold? 



4. ADDITIONAL KXAlVr?T.K8. 

Ex. 1. Find the vaiue of 32 silver watch-griards ai JEI, 
Is. each. 

The price of 32 at £1 each = £32 ; 
and, the price of 32 at Is. each = 32s. = £1, 128. 

. •. the price of 32 at £1, Is. each = £32 + 32s. = £33, 128. 

Ex. 2. Find the cost of 32 lb, of tea at 2s. 7^d. j}er lb. 

Here, we find that 2s. 7id. = 2s. 6d. + ^ of 2s. 6d. 
And, the price of 32 at 28. 6d. each = £ g = £4. 

But, since l^d. = ^ of 2s. 6d., it follows that 

the price of 32 at l^d. = s^ of the price of 32 at 28. 6d. 

t.e., = ifc of £4. 
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Now ^ of ONE pound = one shiUingf 
therefore -^ of totjh pounds = foue shillings,* ; 

therefore the Answer = £4 + 4s. = £4, 48. 

From this we derive the following 

RULE for CALCULATING the Cost of any number of Articles at 
28. l^a eadu 

Divide the given number of articles by 8, call the quotient FOUNDS 
(i.e., find the cost of the given number of articles at 2s. 6d. each)^ and 
add 'to the result a shilling for every found contained therein. 

The answer to the above example is found by this Rule thus — 

Answer = £^ + 1?^ = £4 + 48. = £4, 48. 
o o 

Ex. 3. IFhat ia the cost of 72 quarts of ume at 28. 7^ 
per quart ? 

By the bulb, 

/ 72 \ 
The Anstoer = ( £ g" ».«. 1 £9 + 9 shillings = £9, 9s. 

Ex. 4. Find the value of6Q straw hats at 2s. ^^d. each. 

In this case we have 2a. 4id. = 2s. 6d. minus -^ of 28. 6d., so that 
after finding the price of 66 at 2s. 6d., we must subtract from, 
instead of adding to, that result a shilling for every pound it 
contains. 

In this way, then, we find that the 

Answer = ( ^ g »•«• ) £7 - 7s. = £6, ISs. 



* To make this point clear to children, let the teacher proceed 
thus : — (1.) How many shillings make £1 ? (2. ) How many twentieths 
make unity 1 (3.) What is one-twentieth of £1? (4.) What is one- 
twentieth of £2? of £3? of £4? 

Let him also carefully question out every point in this and every 
explanation, always endeavouring to lead the children to discover 
the Rule for themselves. 
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5. Find the cost of 104 yards of cloth at 2s, i\d, 
per yard. 

By the method exhibited in Ex. 4, we find 

Answer — I £-g- = j £13 minus 13s. = £12, 7s. 

Examine well the following list of prices, and find Rules for cal- 
culating the cost of any number of articles at each price. 

^ '^ j 6s. 4d. = 68. 8d, - is of 68. 8d. | 3s. 4d. 

/Q \ J Is. lOd. = Is. 8d. + ^ of Is. 8d. ) cf. lid. and 9d., with 
^ '' I Is. 6d. = Is. 8d. - tiff of Is. 8d. i lOd. 

Ex. 6. JFhat is the cost of 60 lb. of cocoa at 3s. 6A 
per lb.* 

(1.) By the method of Ex. 5 we find that the 

/ 60 \ 
Answer = ( £ g t.c. J £10 + 10s. = £10, lOs. 

(2.) Since Ss. 6d. = 7 sixpences = £— , the 

Answer = 60 times £ I. =? J, of £60 = £^ x 7 = £1, 10a. x 7 

40 40 40 

= £10, 10s. 

(3.) Since the price of twentt at one shilling ■= one pound, the 
price of twenty at 3^ shillings must be 3 J pounds; 

.*. the price of (3 twenties, i.e.) 60 must be £3 J x 3 = £10 J = 
£10, 10s. 



* The teacher should exhibit several methods of finding the answer 
to a given sum whenever he can. Even though it may happen that 
neither of the methods may ever be used in after-life, the teacher 
must not forget that by leading his children through the clear exposi- 
tion of the Reason of any method he is teaching them to think, thus 
developing their minds. 
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Ex. 7. How much wUl 64 overcoats cost at £1, Is. Zd, each? 

The cost of 64 at £1 each = £64 ; 

17 
now £1, Is. 3d. = £1^^ = £Jq» 

64 
therefore the Answer = j} of £64 = £jg x 17 = £4 x 17 = £68. 



Exercise 18. 

z. Find the value of 53 young pigs at a guinea each. 

3. How much money will pay for 54 copies of Longfellow's poemg 
at half -a-guinea each ? 

3. At 7s. 6d. per dozen, what will be the cost of t gross ? 

4. How many weeks* rent at 2s. 7^. per week will amount to 8 
guineas? 

5. If a costermonger buy oranges at 4 for 3 half -pence and sell them 
at 6d. a doz., how much does he gain on every dozen ? and how many 
oranges must he sell in order to gain 2s. 6d. ? 

6. At 10s. 6d. per boy per quarter, how much money does a school- 
master take for instructing 23 boys for a year 1 

7. It costs 4s. 9d. to print one page of a book, what will the bill be 
for printing a book of 144 pages ? 

8. A silversmith buys watches at £2, 48. 6d. each, and sells them 
again at £3, 7s. each ; how much does he gain on the sale of 120 watches ? 

9. The poor-rate of the Wandsworth district being 9d. in the pound, 
what ia the total poor-rate collected on a street whose total assess- 
ment is £2424? 

10. What number of articles at Is. 8d. each can be obtained for 
£17? 

11. At what price each were 21 chairs sold if the lot cost the buyer 
£7? 

12. Find the price of 306 picture frames at 3s. 6d. each. 

13. If a man earns 5s. 2d. per day, and a woman only 3s. 5d., what 
will be the difference in the amount of their earnings at the end of 
12 weeks of 5^ days each ? 
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Exercise 19. 

1. If 6s. 7id. be the price of three pocket-knives, how much shall 
I have to pay for three dozen ? 

2. If 78. 5d. be the value of 5 dozen exercise books, how much shall 
I receive for 5 gross ? 

3. A dozen photographs cost 7s. dd. ; what will be the cost of three 
score at the same rate ? 

4. Ten dozen and 8 cwt. of coal at Is. 8d. per cwt. 

5. Seven gross and 9 pencil cases at 9d. per dozen. 

6. Three tons 2 cwt. of firewood at 7s. per cwt. 

7. Three ounces and a half of tobacco at 4s. 8d. per Ih. 

8. Twenty-two baskets of fruit at 3s. 2d. per basket. 

9. The railway fare of a man for a certain distance being 48. 9d.} 
what will the clerk receive from 42 passengers travelling a distance 
double the one mentioned? 

10. Find the value of 150 scarves at Is. lOd. each, 
zi. Multiply 6s. 4d. by 5, and the product by 99. 

za. How many bird-cages at ISs. each are worth £18 . 

13. A bird being worth ) of the value of itself and cage together, 
and the cage being worth 3s. 9d., what would be the worth of 48 soofa. 
birds and cages? 

6. OTHER EXAMPLES. 

Ex. 1. Find the cost of 240 articles ai Id, exuik 

Since 240d. = £1, we find that 

The cost of 240 articles at Id. each = £1. 

. * . The cost of 240 articles at 2d. each = £2. 

And, therefore, in the same way. 

The cost of 240 articles at Bsyen pence mtist be seYen pouncZi. 

Answer = £7* 

Ex. 2. Find the value of 240 articles at df (2. each. 

As in Example 1, we find 

The cost of 240 articles at ONE penny each = oute pound; 

. * • The cost of 240 artioles at 3} pence each = 3| pounds, 

= £3, 168., Answer, 
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Ex. 3. Find the cost of 239 articles at 5s. 2d, each. 

The cost of 240 at 62 pence {le., 5s. 2d.) = £62. 
.-. The cost of 239 at 62 pence = £62 - 62d. 

= £61, 14s. lOd., Ansv)€3\ 

Remember that 

£1 = 208. = 240d. = 480 h.d. = 960 f. 
And then find Rules for calculating the cost of 



19 at 63s. each. 

21 at 31s. each. 
241 at 7id. each. 
243 at Is. 7d. each. 
480 at Is. 7id. each. 



479 at 9Jd. each 
481 at 28. 5d. each. 

960 at 3|d. each. 

961 at 5^d. each. 
969 at 8d. each. 

4. JFhat is a man^s yearly income at 7s. a day ? 

At a penny a day his yearly income would be 365 pence. 
But this 365 pence is equal to 240d. + 120d. + 5d., which is equal 
to £1 + (10b., i.e.,) £i + 5d. 

Therefore* the year's income at (Zs., i.e.,) 84 pence per day, will be 
(£1 X 84) + (£} X 84) + (6d. x 84). 
= £84 + J of £84 + 5 times 7fl. 
= £84 + £42 + £1, 158. 
= £127, 15s., Answer. 

Henoe we derive the following Rule : — 

BniiB.~To 'find a person's annual Income, rednce his daily 
income to pence and call it pounds; to this som add one-half 
of itself, and furtber Increase tlie sum so found by times tbe 
glTen daily income. 

Exercise 20. 

I. Find the cost of 12 score chickens at Is. 7d. each. 

3. What is the v&lue of 480 reels of cotton at 2 Jd. per reel ? 

3. A soldier receives a pension of 6^d. per day ; how much does 
that come to in 2 years and 230 days ? 

4. What is a person's income a year at Is. lOd. per day ? 

5. Find the total cost of 120 skeins of silk at 7d. a skein, and 60 
skeins of worsted at Is. 2d. per skein. 
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6. A troop of cavalry possess 479 horses ; what would he the cost 
of shoeing them at 6jd. a foot? 

7. A seedsman sells 1920 tulip hulbs at 3 for 2d. ; how much does 
he receive for the lot ? 

8. "What is the cost of 23 boxes of lozenges at 5^d. per box? 

9. The cost of 41 pairs of gloves at 3s. 4d. a pair = 

10. Fifty-nine yards of velvet at 2s. lid. a yard = 

11. How many ounces of tea at 3jd. per oz. can be bought for 
£3, 15s.? 

12. How many times is 1| contained in 80? 

13. How many oranges at 7jd. per dozen could be bought for 
£7, 15s. 7id. ? 

Exercise 21. 

1. What is the price of 10 packets of tobacco, each containing 1 J 
lb. at 3id. an ounce ? 

2. Crocus bulbs are 8^d. per dozen; what will bo the price of 
sufficient bulbs to fill 12 beds, each bed containing 5 rows of 48 bulbs 
each? 

3. And what would be the price of twice as many snowdrops at 
4jd. a dozen? 

4. When cauliflowers are 3}d. each, what will a gardener receive 
for 959? 

5. How much would he receive for 961 at 2Jd. each, if 5 dozen 
were bruised and so fetched only 2d. each ? 

6. What is the receipt upon 1920 pots of jam at 6id. per pot? 

7. A man*s wages are 5s. Id. per day ; how much will he receive 
for working from the first day of June to the last day of July, 
Sundays included ? 

8. On Good Friday a baker sells 73 dozen buns at 5Jd. per dozen ; 
how much were his total receipts for buns that day ? 

9. If a box of pills cost a chemist 2d., and he sells them for Is. 
l^d., how much profit will he in this way make in 48 weeks suppos- 
ing him to sell on an average 5 boxes a week ? 

10. A butcher buys 2400 lb. of beef at 8 Jd. a pound ; what does lie 
pay for the lot? 

11. Eleven and three-quarter pounds of mutton at lOd. a pound = 
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12. What is the price of a sucking pig which weighs 3J lb. at 13d. 
a pound ? 

13. How many pints of gin at Is. 6d. a pint are sold for as much 
as 100 lb. of tea at 3s. per lb. ? 



12. PROPORTIOK. 

7 is a third of 21, and 5 is a third of 15, so that we may say that 
7 bears the same relation to 21 that 5 does to 15. 

In a similar manner we find that since 

44 is four-fifths of 55, and 36 is four-fifths of 45, 
44 hears the same relation to 55 thxU 36 does to 45 ; 

OB, which is the same thing, 

As 44 is to 55 so is 36 to 45. (1.) OB, 
44 i^ to 55 fl» 36 i^ to 45. (2.) OB, 

by the use of dots (see ^^ Advanced Arithmetic" page 162), 

44 : 55 : : 36 : 45. (3.) 

Such an expression as this (3.) is called a Proportion, and we can 
test the truth of its statement thus — 

TEST.— Multiply together the first and last of its numbers (44 
and 46) ; If the product is the same as that of the two middle 
numbers (65 and 36), the Proportion expresses the truth ; if not, 
its statement is false. 

Ez. 7 : 4 : : 56 : 32 is a True Proportion^ because 7 x 32 
gives the same product as 4 x 56 ; but 

5 : 3 : : 22 : 9 is not a True Proportion, because 5x9 
gives a product not the same as 3 x 22. * 

Now, by an application of the principle involved in this test, when 
any three terms of a Proportion are given, we can always find the 
remaining one, thus — 

Let the following be a true proportion, 

A : B : : : D 
then A X D = B X 0, 

from which it follows that 



40 
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(l.)A = ^ 
(2.)B = ^ 



(3.)C = ^ 
(4.)D = ^* 



Exercise 22. 

z. What number bean the same rehition to 4 that 21 does to 7? 
a. What number is to 20 as 108 is to 27 ? 

3. Find a number which shall oontain 35 as many times as 42 
does 10. 

4. Find a number which shall be contained in 63 as many times as 
8 is contained in 42. 

5. Find the value of a; in the following ** proportions** f — 



(1.) 54 : 


7 : 




63 


(2.) 8i : 


99 : 




X 


(3.) 27 : 


36 




36 


(4.) X : 


42 : 




35 


(5.) X I 


66 - 




31 


(6.) 2i : 


X ; 




31 


(7.) 3 : 


10} : 




7 


(8.) 8 : 


X ', 




12 


(9.) 16i : 


X 




16 


(10.) 20 ! 


3 




51 


(11.) 105 : 


45 




X 



X 


(12.) 


144 


(13.) 


X 


(14.) 


49 


(15.) 


341 


(16.) 


32} 


(17.) 


X 


(18.) 


30 


(19.) 


45 


(20.) 


X 


(21.) 


20 


(22.) 



27 




X : : 


; X 


! 3 


64 




X : : 


! X 


: 81 


X 




16 : 


\ 25 


: X 


X 




72 :s 


50 


: X 


36 




48 : 


: 48 


X 


85 




X I 


: X 


: 340 


90 




X : : 


Sx 


: 120 


30 




X : i 


\ X 


:270 


X 




72 :! 


I 50 


: X 


X 




31 : 


1 372 


: Zx 


7x 




20 : 


: 3500 


: X 



6. What is the length of the side of a square plot of land which 
contains as much ground as a rectangular piece 40 yds. wide and 90 
yds. long? 



* This does not pretend to give a full explanation of all the points 
it touches upon ; it is meant simply to provide young teachers with 
some slight guide for early lessons in Proportion. For more details 
the teacher is referred to the author's ** Advanced AritkmetiCj" page 
161. 

t If the pupils are unacquainted with squares and square roots, 
omit the right hand columu. The teacher should here explain the 
process of " cancelling " (see "Advanced Arithmetic," § 59 and 62). 
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Exercise 23. 

1. If a man can earn lOd. while a woman earns 7d., how many 
men can earn as much as 1050 women ? 

2. If a woman earns as much in 8 days as a boy does in 11, what 
will be a boy's wages per week if a woman's be 9s. 2d. ? 

3. If 3 oz. of tea be worth 1 lb. of sugar, and 28 lb. of sugar cost a 
guinea, what will be the value of quarter of 1 cwt. of tea? 

4. Divide £1, IGs. between Charlie and Fred in the proportion of 
their ages, the one being 9 yr. and 6 months'^old, the other 8 yr. and 
6 months. 

5. By what number must 4 be multiplied in the following " Pro- 
portion^* to make its statement good? 

45 : 4 :: 81 I 108. 

6. How many stone of meat at 7s. 6d. a stone are worth 300 lambs 
at £1 each? 

7. What sum of money beara^ the same relation to Ss. 4d. that 42 
does to 105? 

8. What number is the same fraction of 102 that 28. 6d. is of 
14s. 2d. ? 

9. To what sum of money does 3s. l^d. stand in the same relation 
that 5f lb. of mutton stands to 1 cwt. of the same meat? 

10. What is the numerator of that fraction, whose denominator is 
212, and whose value expresses the relation which 17^ oz. troy bear to 
2 oz. 13 dwt. ? 

11. By what number must the denominator of ^ be multiplied to 
make the fraction express the relation which 6s. 8d. bears to £1 ? 

13.- Find the value of x in the following equations — 

1 _ £ "^ ^JL £ -^ 
16~495 35-120* 44-121* 

13. One farm contains 14 ac. 2 r., and another contains 20 ac. 2 r. ; 
the cost of draining the two comes to £73, 15s. lOd., and the farmers 
pay according to the size of their farms ; how much has each to pay ? 
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CHAPTER V. 

MISCELLANEOUS EXERCISES IN MENTAL ARITH- 
METIC. 

Exercise 24. 

1. Add together 8, 16, 72, 35, and 94. 

2. Multiply 464 by 25, and increase the product by 73. 

3. If a pound of sugar be worth \ lb. of coffee, how many potmdn 
of sugar are worth 5^ lb. of coffee ? 

4. Square 17, add 111 to the result, and divide the answer by 80. 

5. A copy-book being worth 3 pieces of black lead, and 9 pieces of 
black lead being worth 6d. , what is the value of a copy-book ? 

6. What is the price of 3 lb. 5 oz. of cheese at Is. per lb. 7 

7. How much money must be given with 17 pigs worth £8 each to 
pay for 8^ loads of grain at j£19 each ? 

• 8. Add 16 to 141, and multiply the sum by 9. 
9. Take 700 from the continued product of 5, 18, and 1090. 
la If 600 tons of coal cost £900, what is the price of 858 tons? 

Exercise 25. 

1. Add together 41, 23, and 75, and take forty-nine from the snm. 

2. Find .the cost of 800 yd. of calico at 3^d. per foot. 

3. Oranges being sold at 2 for IJd., how many may be bought 
for Is. ? 

4. If I buy copy-books at 9 for 2s., and sell them at 9 for 2s. 3d., 
how much shall I gain on the sale of 9 dozen ? 

5. The price of 2 cwt 3 qr. of coal being 2s. 9d., what is the prico 
of IJ tons? 

6. What is the price of a dozen herrings when lOJd. is the price 
of 7? ' 

7. Is 6 times 7 more than 7 times 6 ? Is 8 times 19 less than 19 
times 8? Is 46 times 3^ equal to 3^ times 46? By how many then 
does five-and-a-half times 16 exceed sixteen-and-a-half times 5? 

8. And by how many does 5^ times 14 fall short of 14 times 11 ? 
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9. Also, how many must be taken from 8^ times 113 to leave a 
remainder equal to 113 times 5^ ? 

10. And, once more, how many must be added to 17 times 43 to 
make it equal to 19 times 44 ? 

Exercise 26. 

1. Multiply £2, 3s. 2id. by 19. 

2. Two tons of coal cost £2, 10s. ; if one of the tons was half as 
dear again as the other, what was the cost of the cheaper ton? 

3. What is the price of 13 jugs at Is. 9d. per dozen? 

4. The price of 49 reading-books at 7 Jd. each is ? 

5. Divide 114 by 3, and say how many must be added to 11 times 
the quotient to make 400. 

6. How many sixpences are there in 12 guineas ? 

7. If a reel of cotton contains 250 yds., how many yards are there 
on 76 reels ? 

8. A clock ticks 125 times in 3 minutes, how many minutes will it 
take to tick 8125 times ? 

9. Five mince pies cost li, O^d. ; how many would cost £1, Os. lOd. ? 

10. Instead of multiplying a certain number by 7 I multiplied it 
by 11, and thus obtained an answer which was too great by 102. 
What was the true answer? 



Exercise 27. 

T. Subtract 3018 from 9057, and divide the remainder by 6. 

2. To 9060 add 4 times itself, and divide the sum by 10. 

3. By what number must 29 be multiplied to give 319 as a product ? 

4. Find the price of 1^ lb. of tea at 2s. 9d. per lb. 

5. If 7 lb. of sugar be worth 13 lb. of salt, how many lb. of salt 
will be worth 14 lb. of sugar, if salt become twice as dear, and sugar 
half as dear, as it was at first ? 

6. A guinea-pig and two rabbits are sold for 3s. 4d. ; if the rabbits 
are Is. 3d. each, what is half the price of the guinea-pig ? 

7. What would be the cost of keeping our neighbour's dog ** Dash " 
for three weeks if it costs 2Jd. a day for meat, and 4^d. per week for 
biscuits ? 

8. What is the amount of the following butcher's bill :— 3^ lb. of 
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mutton at la. per lb. ; 1} lb. of beef suet at Is. Id. per lb. ; and 5 lb. of 
beef at lid. per lb. ? 

-9. I agree to engage a cab for 13 hours at 2s. 7d. per hour ; at the 
end of that time I give the ** cabby" 35s. ; how much was that in 
excess of the stipulated fare ? 

lo. When 9 has been added to 13, and the sum has been multiplied 
by 37, by what number must the product be divided to produce 11 as 
a quotient ? 

Exercise 28. 

z. Square 21; how many must be added there to make up tho 
iquare of 30? 

2. The cost of 97 articles at 6s. 8d. = ? 

3. 5x + y = 16^ ; if 3^ = 12, what is the value of 7x1 

4. A lamp and a gallon of oil cost 5s. 8d. ; the cost of the oil being 
i of the whole, what was the cost of the lamp ? 

5. A picture cost 7s. 9d. ; its price being threC'Sevenths of that of 
its frame, what was the price of picture and frame? 

6. Find the cost of 17 boxes of gloves at £1, Is. 6d. per box. 

7. Seven men earn three guineas and a half in three days; how 
much would 9 men earn in 4} days at the same rate ? 

8. Divide ^ by 1?. 

9. Multiply 33ft: by 3,V 

10. If one cwt. and a half of salt be worth three quartern of a ten 
of coal, how much salt is worth 5^ tons of coal 7 



Exercise 29. 

1. IMvide £1, 18s. 3d. by 9. 

2. Find the cost of 4030 articles at £1, 6s. each. 

3. How many Windsor chairs at 5s. 3d. each can be bought for 

£64, Is. ? 

4. If the railway company charge lOd. for carrying a parcel 93 
miles, how far ought they to convey it for 28. lid. ? 

5. The dividend of a certain sum in Division was 10 times tho 
quotient, what wa« the divisor? 

6. A soldier receives a pension of Is. 3d. a day ; how much does 
that come to in a year? 
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7. One bad mark cancels three good ones, and Charlie finds thai 
although he has had 7 bad marks during the week he still has 47 
good ones remaining. How many good marks would he have if he 
had had no bad ones ? 

8. Two milkmen, A and B, supply a street containing 65 houses 
with l^d. worth of milk each every day except Sundays. For every 
two houses supplied by A three are supplied by B ; how much money 
does each take per week from this street ? * 

9. Divide 9^6^ by i of l^V 

10. How many bottles of port wine at 40s. per dozen should be 
given in exchange for 20 gallons of sherry at a guinea per gallon? 

Exercise 30. 

1. Find the value of 17 + 13 + 28. 

2. What is the cost of 21 boxes of compasses at 68. 8d. each? 

3. Three horses are sold for £240 ; the price of one = 

4. If 4 oz. of tobacco cost lOd., how much may be bought for 
2id.? 

5. Three pear* cost Is. Ojd., what was the price of a pair f 

6. The cost of 11 lb. of butter at Is. 6d. per lb. — 

7. How many penny oranges are worth three dozen mackerel at 
6s. 9d. per dozen? 

8. 17s. 6d. + £3, Is. 5d. = 

9. From the last answer take £1, 168. U^d* 
xo. Multiply that result by 3. 



Exercise 31. 

z. Find the cost of 1} tons of coal at 31s. a ton. 

2. The cost of 8 oz. of tea at 3s. 5d. per lb. = 

3. And that of 13 oz. at 2b. 8d. per lb. = 

4. 809 X 3i = 

5. 6 + 19 + 38 + l|5 = 

6. The cost of 7 oz. of snuflf at Is. per lb. = 

* Such a sum as this should be preceded by several preparatory 
easy ones, and with young beginners the teacher should divide this 
one itself into two pajrts. 
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7. Three pairs of gloves at 2b. lljd. per pair = 

8. Seventeen pairs at 2s. Id. per pair = 

9. Divide the answer by 10. 

10. If a man walks d| miles per hour, how far will he walk in 5 
hours? 

Exercise 32. 

1. Find the value of i of f of £1, 78. 

2. Also, of } of I of £1, 166. 

3. Multiply 3s. 6id. by 13. 

4. The cost of H lb. of cheese at 13d. per lb. a- 

5. Find the cost of 39 articles at Is. 6d. each. 

6. What is the least number by which '85 must be multiplied to 
make it a multiple of 30 ? 

7. Multiply 840 by 49. 

8. The weight of the head of a fish being } of its whole weight, 
which is 75 lb., what is the weight of the body without the head ? 

9. A whale weighs a thousand pounds more than three-sevenths of 
its own weight; what is its own weight? 

zo. I buy a garden and give for it a sum of money which is £65 
more than three-eighths of itself ; what did the garden oost me ? 

Exercise 33. 

1. Multiply 613 by 17.* 

a. Multiply £43, 10s. S^d. by 28.* 

3. By what number was 17 multiplied to give 3621 as a product? 

4. If 307 be multiplied by 629 instead of 648, by how many must 
the product be increased to produce the right answer ? 

5. Settling accounts with a butcher, a farmer fancies he owes the 
butcher 9s. 6d., whereas, in fact, the butcher owes the farmer 10 
times that amount. Supposing the error not to have been discovered, 
how much money does the farmer lose by the settlement ? 

6. A crowd passes a post at the rate of 2J miles an hour ; they 
walk at an average of 11 abreast, and every 3 rows occupy a yard of 
space from front to rear. How many pass the post in 4 hours ? * 

* Such sums as these often occur in the working out of problems 
on the black-board. Whenever they do occur with the more advanced 
pupils, let the teacher insist upon having the product found by mul- 
tiplying at 0{ice by 17, 28, &c. 
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7. A rectangular piece of land is 6 times as long as it is wide, and 
contains 726 sq. yd. ; what is its length ? 

8. A square piece of land is divided into 11 equal and similar recc- 
angular lots, each lot containing 4400 sq. ft. ; how wide was each 
lot? . 

9. Three horses are worth 8 cows, and 12 cows are valued at £300 ; 
what is the value of 7 horses ? 

10. If a pauper costs the parish 2s. 7^d. per week, what will be 
added to the .rates per year by the drunkenness of a man who brings 
himself and his wife to the workhouse ? 

Exercise 34, 

1. The cost of 13 brooches at 2s. 6d. each z= 

2. The value of 40 04 -i- '^002 =: 

3. The value of 1 cwt. of apples at 7d. a lb. = 

4. 6| lb. of salmon at 2s. 2d. per lb. = 

5. A thousand dinners at 6}d. each cost = 

6. A picture frame is 2 ft. wide and f of 2 yd. long, how many 
linear inches of moulding will be required for 20 such frames ? 

7. Reduce 3 tons 5 cwt. to lb. 

8. Divide 408000 by 2^. 

9. Find the value of 2^ times 100 times 603b 

10. Multiply 11408 by 625. 

Exercise 35. 

X. Find the value of 26 half-sovereigns, 18 crowns, and 25 florins. 

2. Reduce 2s. 6d. to the fraction of £7. 

3. If 1^ lb. of tobacco cost 3s. 6d., what is the price of 1^ lb. ? 

4. By how many must 4^ be multiplied to make it 11| ? 

5. On Easter Monday, 1875, the fare from Battersea to the Crystal 
Palace was 2s. Id. ; the year before it was only Is. 6d., and that year 
we will suppose 42 persons took tickets from Battersea to the palace. 
How many persons travelled the next year on Easter Monday if the . 
total receipts were 6d. less than the year before ? 

6. Multiply 60 by 90, and reduce the product by 12 times 85. 

7. If cauliflowers are 2^d. each, how many could be bought for Jive 
guineas ? 

8. How many grains arc there in 2) lb. troy? 
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9. In one mile how many feet t 

10. Travelling by train on Easter Monday I heard a young woman 
complain that the booking clerk had overcharged her by 4d., and I 
remarked that the real fare was to the fare charged as 21 is to 22 ; 
what was the real fare ? 

Exercise 36. 

1. What nnmber must be added to 315 to make it equal to 4 times 
212? 

2. If a clock gains 1^ min. an hour, what will be the right time 
when the clock indicates a quarter past 7, if it indicated true time at 
9 o'clock previously? 

3. When eggs are 2s. Id. a score, how many could be purchased for 
128. 6d.? 

4. The weight of one book being \ oi., how many will be equal in 
weight to 5 lb. of paper? 

5. Multiply 410 by 18^. 

6. The buildings and grounds of a public institution comprise 60 
acres in the form of a rectangle which is only ) as long as it is broad ; 
what is its length ? 

7. A man buys a piece of land and sells it again in such a way as to 
receive as much for eveiy 6 sq. yd. as he gave for 7 sq. yd. ; how 
much does he gain on every £100 he laid out? 

8. If he had received as much for every 6 sq. yd. as he gave for 5 sq. 
yd., would he have gained or lost 7 and how much on £100? 

9. What is the difference between ^ and ^ of £22, Is. ? 

la If 25 francs be equal in value to 198. 6d., how many franos are 
worth £19, 10s.? 

Exercise 37. 

z. Reduce 5 yd. 2 ft. 7 in. to the vulgar fraction of 9>f9oU 
3. Express 3 tons 17 ewt. as the decimal of a ton, 

3. Convert 17 leagues } mile into the decimal of 10 leagues. 

4. Express 2432 pence as £ s. d. - 

5. What fractional part of 5s. 3d. is *7 of 5s. lOd. 1 

6. Express 51 yd. as poles, yd., &c. 

7. In 16 English ells 2 nails, how many inches? 

8. How many inches in 308 nails {cloth measure) ? 



INTRODUCTORY MENTAL ARITHMETIC. 49 

9. How many square inches are there in the area of a triangle whose 
base measures 5 ft., and perpendicular height 2 ft. 7 in. ? 

la What must be the perpendicular height of a triangle whose 
base is 14 ft. 1 in., and area equal to that of a square whose side 
measures 10 ft. 10 in. ? 

Exercise 38. 

1. From { of £1 take f of a guinea. 

2. Divide 40 roods of ground among 5 men and a boy, each m.in*s 
share being twice that of the boy. A man's share = 

3. Reduce 19^ to an improper fraction. 

4. Express 4| as an improper fraction, having 20 for its denomi- 
nator. 

5. A of e^v =» 

6. What decimal fraction of 14s. 3d. is 4s. Od.? 

7. If a cistern can be filled by a pipe in 2} minutes, how many 
gallons are poured in by this pipe per minute, supposing that it can 
be emptied in 10 minutes by another pipe which passes 23 gallons a 
minute ? 

8. Find the price of 620 articles at 9s. Iljd. each. 

9. What number contains 4^ the same number of times that 21 
contains 5|? 

la What quantity is the same fraction of 28. 6d. that 2 yd. 1 ft. 
is of 35 yd.? 

Exercise 39. 

X. If the price of \ of an acre of land be £^, what will be the 
value of 5 acres? 

2. The value of f of a cwt. being £V» ^ow many cwts. can be 
bought with £1, 12s. ? 

3. Commencing to build a house I expect it will cost me £350 ; how 
much more than this shall I have to pay if in the end I find that the 
actual cost of the house is to the anticipated cost as 4 is to 3 ? 

4. A garrison contains 2400 men, and food enough to keep them 90 
days ; how many days will the provisions last if the garrison be re- 
duced by 240 men ? 

5. In a certain sum the divisor is 312; by what fraction in its 
lowest terms must the dividend be multiplied in order that, if divided 
by 650, it may give a quotient similar to the first ? 

D 
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Exercise 40. 

1. Find the cost of 900 pigeons at Is. 6d. each. 

2. A post which is i in the ground is 25 inches ahove ground ; what 
18 its total length ? 

3. H of the length of a journey being 25} miles, express its whole 

length in nules. 

41 

4. If a man performs g^ of a piece of work in 46 days, how long 
will he take to do the whole work? 

5. If another man having completed gf of the work can finish it in 

10 days, how long ought he to be in performing the whole under- 
taking? 

6. The value of a diamond being £3224, what will be that of another 
whose value is to the first as 9 : 8 ? ' 

7. i of i being worth £500, what is the value of } of ^ ? * 

8. I of f being worth £307, 19s. U^d., what is the value of f of 2|? 

9- A o^ I ^^S worth £831, 10s. lOd., what is the value of 1^ 
of A of 2? 

10. ) of 1} of 2| being valued at 10s. S^d., what !■ the value of 3 
timeB7timea4}? 



Exercise 41. 

I. Divide 181 by 13. 

3. A man, a woman, and a boy enter an eating-house, and dine 
together ; the man, who pays for the boy as well as for himself, pays 
in all twice as much as the woman. The total cost being 4s. 6d., and 
the man's dinner costing twice as much as the boy's, how much did 
each dinner cost ? 

3. Find the G. 0. M, of 82, 206, 633, and 461. 

4. Find the G. 0. M. of 163, 85, 68, and 51. 

5. Find the G. C. M. of 1812, 2416, 2718, and 12080. 

* This and the next three sums will repay careful inspection, and 
will be found useful in training pupils to readily observe the com- 
parative values of fractions. 
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6. Find every number of children among whom 8s. lOd. may be 
erenly distributed so as to give each an exact number of pennies. * 

7. Find the least sum of money which can be exactly made up of 
threepences, sevenpences, tenpences, florins, and half -guineas. 

8. How many sq. in. are there at least in a square sheet of lead 
which may be cut exactly into rectangles which are 7 in. long and 3 
inches wide? 

9. And how many in another sheet of a rectangular shape which 
could be exactly cut up into rectangles of 5 inches by 4, the whole 
sheet being twice as long as it was broad. 

10. Divide each of the .digits, 1, 2, 3, 4, 5, 6, by 7, expressing the 
quotients in the decimal notation ; examine these quotients, carefully 
marking the figures of which they are composed, and the order in 
which these figures succeed each other, and then find, correct to tax 
places of decimals, the difference between } and ^. 



Exercise 42. 

1. A gentleman who has spent ^ of hia money still possesses £279 ; 
how much has he spent ? 

2. Divide i of 20 6y 5. 

3. How many paces will a person take in walking a mile, if he takes 
3 paces in every four yards? 

4. If a brick be 7 inches long, 4 broad, and 3 thick, and a tank be 
7 yards long, 4 feet broad, and 3 feet thick, and also half filled with 
water, how many bricks must be put into the tank in order that the 
water may reach its top ? 

5. The English impei'ial gallon contains 277*274 cubic inches. How 
many cubic inches of wood are there in a tree which, when dropped 
into the river, displaces 4000 gallons of water? 

6. How many yards of carpet, 29 inches wide, will be required to 
cover a room which is 14J feet wide and 60 feet long ? 

7. Twelve dollars, four florins, and 6 half-crowns are together 
worth £3, 13s. ; the value of a dollar = 

8. What would be a gentleman's nett income, after paying Income- 
tax on £720, at 3d. in the £1 ? 

* Prepare the way for this question by some problems upon the 
reducing of numbers into their prime factors. 
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9. A French frant is worth 9}d. ; how many francs are worth 39 
guineas ? ' 

10. A gentleman invests \ of his property in a business by which 
his investment is soon doubled. He now poBsesses altogether £3900 ; 
how much money had he at first? 

Exercise 43. 

1. 960 bottles of oil at lljd. a bottle, cost ? 

2. Find the cost of 380 lb. of cocoa at 4s. 2d. per lb. 

3. 431 X 625. 

4. 380198057 -r- 19. 

5. 700700 -T- 800-8. 

6. 68264400^3]^. 

7. The butter eaten at a breakfast was worth 3 times the bread, 
and the bread was worth \ the meat ; find the cost of each, supposing 
the value of the whole to have been 6s. 8d. 

8. It takes a boy 31 days to transcribe 413 pages of a manuscript ; 
how many pages would he be able to transcribe in 341 days ? 

9. Find the difference between 850 x 25 and 860 -i- 25. 

10. By how many does 74 increased by ^ of 7699 exceed 74 
diminished by § of 7599 ? 

Exercise 44. 

1. Multiply £3:), 9a. lO^d. by 23. 

2. Having divided £700, 10s. Id. by 22, how many farthings remain T 

3. One field is i larger than another; if this last one contain 14 ac. 
1 r. , what is the size of the two together ? 

4. How much coffee may be purchased for £40| when 2 lb. axe bought 
for 3s. 41d. ? 

5. When the price of 19 yards of window curtain was £4, Os. 9d., 
how many yards could be bought for £48, 17s. 6d. ? 

6. 42157 X 17 = 

7. The value of 151 articles at 24s. each = 

8. 7i dozen articles at 4^d. each. 

9. Reduce 10 sq. yd. 5 sq. ft. 90 sq. in. to sq. in. 

10. I gave 2s. for an arithmetic book, this price being to the pub* 
lished price as 5 : 8f ; what was the cost price of this book to the 
publisher, supposing his gain to be to the cost as 4| : llf ? 
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Exercise 45. 

1. The value of ^^ of 1 lb. avoirdupois expressed in ounces = 

2. Express T^ifyv ^ ^ decimal. 

3. A writing desk is 8 inches high at the hack and 3 at the front. 
If it be 18 inches long and 15 wide, how many cubic inches does it 
contain? 

4. If an object 21 ft. high casts a shadow 10^ yd. in length, how 
high will an object be which casts a shadow of 35 inches? 

5. A dishonest tradesman sells 11 yd. of cloth and charges for 12J 
yd., thus receiving 9s. 6d. too much ; find the real price and the selling 
price, and tJie real price per yard, 

6. A window contains 72 panes of glass, each of which measures 
6 in. by 4^ in. ; the interior of the frame which contains the window 
is 60 in. long by 36 wide ; how much superficial space is occupied by 
the wood- work between the panes ? 

7. In the following " Proportion " by what number must the 8 be 
multiplied to make its statement good? 

31 : 8 :: 155 : 65. 

8. Ten pictures with their frames cost 18s. 4d. ; the value of each 
picture being -^ of that of its frame, what was the value of each 
picture and each frame ? 

9. Find the value of x in the following equation : 300 crown s ~ 
2 qr. 14 lb. 

X 

10. What is the value of the contents of a till which contained 20 
sovereigns, 17 half-sovereigns, 24 crowns, 103 half-crowns, and 17 
pence ? 

Exercise 46. 

1. How many times may Is. 3d. be taken from £12, 17s. 6d. ? 

2. Two railway stations are 5 miles apart, and situated between 
them there are 175 telegraph posts ; what is the average distance 
between each post ? [Express the answer in yards.] 

3. By what number must 85 be multiplied to make it equal to the 
sum of 31 times 5 and 27 times 10 ? 

4. Reduce ^^ and ^ to equivalent fractions having 2860 for their 
common denominator. 
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5. By what fraction must J be divided to give 5 for its quotient ? 

6. The price of 108 gallons of beer at Is. 3|d. per gallon = 

7. Square 85 and increase the product by 30. 

8. Multiply 1707 by 62^. 

9. If a man pays 2d. in the £1 Income-tax, thereby reducing his 
annual income to £476, how much Income-tax did he pay? 

10. Find the cost of 479 articles at £2, Ss. 3^d. each. 



Exercise 47. 

1. 3J X 83 = 

2. Add to £3, 17s. lOd. fifteen times its present value, and divide 
the result by four. 

3. How many square feet are there in an acre and a half ? 

4. If 47 nuts are sold for l^d., what is the price of 940 nuts ? 

5. How many cubic inches are there in a cube whose side contains 
225 sq. in. ? 

6. How many sq. in. are there in the side of a cube which contains 
729 cub. in. ? 

7. How many cub. ft. are there in a rectangular solid, the end of 
which is a square containing 6400 sq. ft., and the side of which con- 
tains 16,000 sq. ft. ? 

8. A rectangular solid contains 300,000 cub. ft. ; if its longest side 
measured 40 yards, and its smaller face formed a square, how many 
inches were contained in its width? 

9. The price of a picture is to that of its frame as 9} : 11}. If 100 
such pictures cost £38, by how much must this sum be diminished to 
give the difference between the cost of 60 such pictures and that of 
their frames ? 

10. A dealer in old clothes- always asks for an article one-fourth 
more than the price he expects to get for it ; he, however, one day 
sold a pair of trousers for lis. 3d., having on this occasion received 
a sum of money which was exactly one -half of the sum of the marked 
price and the price he would have taken for it according to his 
usual manner of reduction. What was the marked price of the 
trousers? 



ANSWERS. 







Exercise 1. 






z. £380. 


6. 18. 


zi. 9. 




a. 161. 


7. 7i. 


la. 5. 




3. loa 


8. 5i. 


13. ^70. 




4. 5s. lOd. 


9. 3.id. 


14. £7, lOi. 




s9ia. 


la IJd.. 

Exercise 2. 


15. £9. 




X. 12. 


6. 9d. 


XI. £1, 18* 




a. 84. 


7. Is. 9d. 


za. 6s. 




3. 2L 


8. 156. 


13. £1, 128. 




4. 90. 


9. £5, 178. 


14. £24. 




S 6d. 


la 28. lljd. 

Exercise 3. 


15. 4s. lid. 




z. 4}d. 


6. £8, 88. 


ZI. £2, 12s. 6d. 




9. £3, 16c 


7. 28. Id. 


za. 7. 




3. £5. 


8. £12, 58. 


13. 98. 




4* £1, 8s. 


9. £8. 


14. 38. 9d. 




5. lis. 8d. 


10. 7^ oz. 


zs. 10. 




» 


Exercise 4. 




I. 


£17, 8b. 6d. 


7. 7s. 7id. 


12. £3, 68. 8d. 


2. 


10s. 


8. 3d. 


13. 5s. l|d. 


3- 


£24800. 


9. 9 lb. 


14. Is. 5 id. 


4. 


lOs. 6cL 


10. £40. 


15. 48. 4d. 


5. 


58. 


II. 34. 


16. 8s. 


6. 


£28. 
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ANSWERS. 










Exercise 5. 






1. 2150 miles. 

2. 42 ft. 

3. 2138. 

4. B.O. 610. 


5. 6. 

6. 33?. 

7. 100 days. 

8. 5280. 




9. 

10. 

II. 


25. 

6. 

3080. 


Exercise 6. 






1. 18; 87; 43; 40; 

160 ; 162. 

2. 30; 60; 125; 43; 

420; 636; 640; 
2 120; 2808; 1219. 

3. 200. 

4. 45. 




5. 19. 

6. 9. 

7. 1661 poles. 

8. 2yd. 1ft. 

9. 4s. 7d. 

10. 2520. 

11. £98. 




12. 7. 

13. 15. 

14. 63. 

15. 13i. 
i6. 5. 
17. 184. 
z& 324. 


Exercise 7. 






1. 8; 6; 15; 70; 146; 82. 

2. 8;5i;2i;3f. 

3. 7iS;iiiV;iii|. 

4.5f;17^;24;2J. 

5. 34;4^;18r^,. 

6. 68f ; 191^ ; 605|f . 

7. £117, 128. 

8. 298§. 

9. 2 m. 1720 yd.; 2{l m. 


lO. 

II. 

12. 

13. 

14. 

15. 
16. 

17. 

18. 


132. 
62i. 
10051 
£11. 
100 yd. 
9s. 2d. 
£11, 5s. 
85 sq. yd. 
9. 




I 


32 


tercj 


ise 8. 











1. 160 ; 470 ; 3050 ; 8730 ; 2070 ; 610030. 

2. 1900; 7300; 65000; 805000) 1790100; 40700. 

3. 75 ; 55 ; 1155. 

4. 350 ; 275 ; 625 ; 4400 ; 18600. 

5. 131000; 2730000; 804900000; 670000; 20800000; 1940000 
1815000. 

6. 870; 14880; 624600; 1170000; 780000; 2400000; 462000. 

7. 40 sq. ft. 

8. £2, 148. 2d. 

9. £3, 2s. 6d. 



ANSWERS. 
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Exercise 9. 

r. 8300 ; 177000 ; 61000 ; 8800. 

2. 20200 ; 120000 ; 1050. 

3. 38I2i ; 10200 ; 8209ft ; 586777^ 

4. £40; £1200; £240; £5500; £440; £a3a 

5. 450; 4075; 5175; 4750; 8625; 6875; 175; 975a 



6. £170 ; £1400 ; £1100. 


lo. 80. 


7. 51 tons. 


II. 41. 


8. £30 


12. 18. 


9. £200. 


13. 10. 



Exercise 10. 



I. 1576 ; 177260 ; 457500 ; 


4. 60 yd. 


9. 3001uf& 


92-5. 


5. 2250. 


la £10. 


2. 1350; 192-6; 13260; 


6. 3600. 


II. £20000. 


471250. 


7. 294. 


12. £158, 6s. Sd 


3. £658, 6b. 8d. 


8. 40. 


13. 60 days. 



Exercise 11. 

3. 630000 ; 240000 ; 700000 ; 2375000 ; 673126 ; 251260 ; 443126. 

4. 5600000 ; 470000 ; 4100 ; 16000 ; 11000 ; 20100 ; 45876 ; 560760. 

5. £17750; £2200; £110000; i 56500. 



6. 67500. 


9. 393129 sq. in. 


II. 6100000. 


7. 10000. 


lo. 33126. 


12. 6125. 


8. 8400. 







Exercise 12. 

2. 1100000 ; 1200000 ; 1700000 ; 70000 ; 210000 ; 31000 ; 16000. 

3. £10000 ; £5000 ; £2025 ; £60000. 

4. £233, 15s. 



5. £2593, 158. 

6. 16000; 150000. 

7. 2553125. 

8. 37-5. 



9. 4500000. 

10. 6869-376 sq. ft. 

11. 4335 sq. in. 

12. 15 ft. ; 36 ft. 
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ANSWERS. 



Exercise 13. 

1. 3-63; 3755; 2613; 417; 367 98; 669*39. 

2. £432 ; £37, lOs. 

3. 64200; 806; 8*93; 2-47a 

4. 70500; 7 05; 70492*95. 

5. 3s. 6d. 

6. 1100. 

7. 47 yd. 

8. 33-64 yd. 



I. £720, 12s. 

3. 1008. 

3. a 

4. 24. 

5. 15s. 9d. 



9. 763 sq. ft. 

lo. *735 ; *864 ; •3lS5 ; 3*01 ; 
2*06; 5003; 20*03. 



Exercise 14. 

6. l}d. ; Is. 9d. 

7. 105. 

8. £1, 128. 

9. 6756; 67560. 
10. 1 hour. 



11. 2800 pence. 

12. 9317. 

13. 116*876. 



11. 58. 6id. per day 

12. 360 penoe. 

13. 62708i. 

14. 1125. 



1. 100. 

2. 2584 8. 

3. 777. 

4. 27. 

5. £3, 9s. 9d. 



Exercise 15. 

6. £19. 

7. £221. 

8. 20. 

9. 71. 



10. 34. 

11. 296. 

12. 12. 

13. 291 



1. £9. 

2. £14. 

3. £14. 

4. 248. 

5. 306. 



1. £2a 

2. 348. 

3. 1664. 

4. 37. 

5. £110. 



Exercise 16. 

6. 28 ; 12. 

7. 48. 

8. £146 ; £728. 

9. 26. 



Exercise 17. 

6. 116|. 

7. £352. 

8. £72. 

9. £154. 



10. 264. 

11. 50. 

12. £14. 

13. £3w 



10. 423. 

11. £48, 28. 6d. 

12. £180. 

13. £56, 138. 9d. 



ANSWERS. 
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Exercise 18. 



I. £55, 13a 


■ 




6. £4£ 


(, 6s. 


10. 


204. 


• 


2. £28, 78. 


7. £34, 48. 


II. 6s. 8d. 




3. £36. 


8. £135. 


12. £63, Us. 




4. 64 weeks. 


9. £90, 188. 


13. £6, 156. 6d. 




S. lid. ; 240. 








Exercise 19. 






z. £3, 19s. 6d. 


6. £3, 3s. 6id. 


za £13, 15f. 




2. £4, 98. 


7. £21, 148. 


zi. £156, 16fl. 




3. £1, 168. 3d. 


8. £3, 9s. 8d. 


Z2. 24. 




4. £10, 13s. 4d. 


9. £19, 198. 


13. £27. 




5. £3, 38. 6id. 






Exercise 20. 


• 




I. £19. 


6. £49, 178. Ud. 


za £8, 128. Id. 




fl. £5. 


7. £5, 68. 8d. 


zi; 240. 




3. £26. 


3. 10s. etd. 


12. 64 timei. 




4. £33, 98. 2d. 


9. £6, 168. 8d. 


13. 2892. 




S.£7. 








Exercise 21. 






z. £3, lOs. 


6. £54. 


za £85. 




a. £8, 108. 


7. £16, 10s. Id. 


ZI. 9b. 9id. 




3. £9, lOs. 


a £1, 13s. 5id. 


Z2. 48. 0}d. 




4. £14, 19s. S^d. 


9. £11, lOs. 


Z3. 200. 




5. £9, 178. 8H 








Exercise 22. 






1. 12. 


(4.) 30. 


(11.) 


46|. 


a8.) 60. 




2. 80. 


(5.) 6. 


(12.) 


9. 


(19.) 90. 




3. 147. 


(6.) 25. 


(13.) 


72. 


(20.) 60. 




4. 12.. 


(7.) 24i. 


(14.) 


20. 


(21.) 62. 




5. (1.) 8J. 


(8.) 20. 


(16.) 


60. 


(22.) 100. 




(2.) 12. 


(9.) 49^. 


(16) 


64. 


6. 60 yd. 




(3.) 48. 




(10.) 7i!. 


(17.) 


170. 
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ANSWERS. 



Ezercise 23. 



z. 735. 

2. 6s. 8d. 

3. £5, 128. 

4. 19s. and 17s. 

S 16. 




6. 800. 

7. 3s. 4d. 

8. 18. 

9. £3, 28. 6d. 
zo. 1400. 

Exercise 24. 


11. llf. 

12. 21^ ; 41| ; lOH- 

13. £30, lis. 5d. ; 

£43,48.5d. 


J. 226. 

2. 11673. 

3. 22. 

4. 6. 




5. 2d. 

6. 3s. 3|d. 

7. £25, 10a. 

Exercise 25. 


8. 1413. 

9. 97400. 
10. 1287. 


z. 90. 

2. £35. 

3. 16. 

4. 3s. 


5. £1, lOs. 

6. Is. 6d. 

7. No. No. Yea. 5}. 


8. 77. 

9. 339. 
10. 105. 


• 




Exercise 26. 




z. £41, Os. 6}d. 

2. £1. 

3. Is. lOjd. 

4. £1, lis. 7id. 


6. 
7. 


None ; 18 must be 

taken away. 
504. 
19000. 

Exercise 27. 


8. 195. 

9. 100. 
za 178}. 


z. 1006}. 

2. 4530. 

3. 11. 

4. 4a. lj)d. 




5. 6i. 

6. 5d. 

7. 58. 6d. 

Exercise 28« 


8. 98. 8}d. 

9. Is. 5d. 
zo. 74. 


z. 459. 

2. £92, 6s. 8d. 

3. 17.i. 

4 3s. 6^d. 




5. £1, 5s. lOd. 

6. £18, 56. 6d. 

7. £7, Is. 9d. 


8. -ftt. 

9. 10. 

za 10} cwt. 



ANSWERS. 
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Exercise 29. 



z. 4s. 3d. 

2. £5239. 

3. 244. 

4. 325^ m. 


5. 10. 

6. £22, 16s. 3d. 

7. 68. 

Exercise 30. 


8. 198. 6d. ; £1, 9s 

3d. 

9. 16. 
lo. 126. 


z. 58. 

2. £7. 

3. £80. 


5. 8Jd. 

6. 16s.6d. 

7. 243. 


8. £3, 18s. lid. 

9. £2, Is. Hid. 
zo. £6, 58. lO^d. 


4. loz. 


Exercise 31. 




1. £2, 6b. 6d. 

2. Is. 8id. 

3. 2b. 2d. 

4. 2629^. 


5. 98. 

6. 5id. 

7. 8s. lO^d. 

Exercise 32. 


a £1, 158. 5d. 
9. 3s. 6.id. 
za 18} m. 


z. 6b. 

2. £1, 4b. 

3. £2, 68. OJd. 

4. 9Jd. 


5. £2, 16b. 3d. 

6. 6. 

7. 41160. 

Exercise 33. 


8. 45 Ih. 

9. 1750. 
za £104. 


I. 1042L 

2.- £1218, 7b. 7d. 

3. 213. 

4. 5833. 


5. £5, 4s. 6d. 

6. 580800. 

7. 66 yd. 

Exercise 34. 


8. 20 ft 

9. £466, 138. 4d. 
zo. £13, 13s. 


z. £1, 12s. 6d. 

2. 199-98. 

3. £3, 5s. 4d. 

4. 14s. 7.id. 


5. £28, 2s. 6d. 

6. 3120. 

7. 7280 lb. 


8. 163200. 

9. 150750. 
lo. 7130000. 



2 


ANSWERS. 






Exercise 35. 




I. £20. 

3. 4s. 4Jd. 

4. 2i. 


5. 30. 

6. 4380. 

7. 504. 

Exercise 36. 


8. 14400. 

9. 5280. 
lo. 7s. 


1. 633. 

2. 7 o'clock. 

3. 120. 
4.9a 


5. 7585. 

6. 660 yd. 

7. £16, 13s. 4d. 

Exercise 37. 


8. £20 lost. 

9. Is. Ofd. 
10. 500. 


1. 17A. 

2. 3 85 tons. 

3. 1-726. 

4. £10, 2s. 8d. 


5. *. 

6. 9po.lyd.lft.6in. 

7. 724i. 

Exercise 38. 


8. 693. 

9. 930. 
la 200 is. 


1. Is. 8d. 

2. 7^ roods, 

3. w. 

4.<§. 


6. S. 

7. 92 galls. 

Exercise 39. 


8. £308, 148. 2d. 

9.17i. 
za 2d. 


X. £1280. 
2. ^ owt 

3. £116, : 


L3s. 4d. 


4. 

s. 

6. 


100 days. 
£67, 10s. 




Exercise 40. 




I. £67, 10s. 
3. 100 inches. 

3. 31} miles. 

4. 55 days. 


5. 62 

6. £3( 

7. £5( 


days. 

527. 

)0. 


8. £615, 19s. lOid. 

9. £9976, 10s. 
10. £20, 10s. lOd. 



ANSWERS. 
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Exercise 41. 



I. If. 

2. Is. 6d. ; 2s. ; Is. 

3. 41. 

4. 17. 


5. 302. 

6. 1, 106, 2, 53. 

7. £10, lOs. 

Exercise 42. 


8. 441 sq. in. 

9. 200 sq. in. 
10. -061948. 


1. £124. 

2. 1}. 

3. 1320. 

4. 2592. 


5. 1109296. 

6. 120. 

7. 4s. 2d. 

Exercise 43. 


8. £711. 

9. 1008. 
10. £240a 


1. £47. 

2. £79, 38. 4d. 

3. 269375. 

4. 20010424^. 


5. 875. 

6. 2184460a 

7. 28. 6d. ; lOd. ; 3A. 4d. 

Exercise 44. 


8. 4543. 

9. 21216. 
la 7599. 


1. £770, 7s. lid. 

2. 10. 

3. 33 ao. 1 r. 

4. 480 lb. 


5. 230. 

6. 716669. 

7. £181, 48. 

Exercise 45. 


8. £1, 13s. 9d. 

9. 13770 sq. in. 
za 2b. 6d. 


I. IIA0& 
3. -002536. 

3. 1485 cub. in. 

4. 23 inches. 


5. £3, 9s. 8d. ; £3, 19s. 

2d. ; 6s. 4d. 

6. 2 sq. ft. 72 in. 

7. If. 

Exercise 46. 


8. Id. ; Is. 9d. 

9, 1 qr. 22 lb. 
10. £47, 8s. Ud. 


1. 206. 

2. 50 yards. 
3.6. 


1100; 1573 
"*• 2860 ' 

5. A. 

6. £7,ls.9d. 


7. 7255. 

8. 106687}. 

9. £480. 

10. £1036, 16b. £J 



G4 



ANSWERS. 



Exercise 47. 



I. 269}. 


5. 3375. 


8. 6000 


2. £15, lU 4d. 


6. 81 sq. in. 


9. £34 


3. 65340. 


7. 1280000. 


la 10m. 


4. 28. 6d. 







fRIIiTBD BY PHILIP AND SON, LIVERIOOI. 



PHILIPS' 

EDUCATIONAL CATALOGUE 



./^T3L..A.S E3S- 



Philips Comprehensive School Atlas 

Of Ancient and Modem Geography, comprising Thirty- seven 
Modern and Seven Ancient Maps, constructed from the latest 
and best authorities. The Maps carefully printed in colors. 
Edited by W. Hughes, F.R.G.S. Accompanied by a Con- 
sulting Index, carefully compiled. New and improved edition. 
Imperial 8vo., strongly half- bound, los. 6d. 



Philips' Student's Atlas. 

Comprising Thirty-eight authentic Maps of the Principal Countries 
of the World. The Maps carefully printei.l in colors. Edited 
by William Hughes, F.R.G.S. With a copious Consulting 
Index. Imperial 8vo., strongly bound in cloth, 7s. 6d. 



Philips Select School Atlas, 

Comprising Twenty-four authentic Maps of the Principal Countries 
of the World. The Maps carefully printed in colors Edited 
by William Hughes, F. R.G. S. With a copious Consulting 
Index. Imperial 8vo., new and cheaper edition, strongly 
bound in cloth, 5s. 

Philips' Introductory School Atlas, 

Comprising Eighteen Maps of the Principal Countries of the World, 
clearly engraved, and carefully printed in colors. Edited by 
W. Hughes, F.R.G.S. Accompanied by a Consulting Index. 
New and cheaper edition. Imperial 8vo., bound in cloth, 
3s. 6d. 

Philips^ Young Student's Atlas, 

Comprising Thirty-six Maps of the Principal Countries of the 
World, printed in colors. Edited by W. Hughes, F.R.G.S. 
Imperial 4 to., bound in cloth, 3s. 6d. 



Philips Atlas for Beginne7^s, 

Comprising Thirty-two Maps of the Principal Countries of the 
World, constructed from the best authorities, and engraved in 
the best style. New and enlarged edition, with a valuable 
Consulting Index, on a new plan. Edited by W. Hughes, 
F.R.G.S. The Maps beautifully printed in colors. Crown 
quarto, strongly bound in cloth, 2s. 6d. 

This favourite Atlas, which is in use in most of the Principal Schools in Qreat 
Britain and the Colonies, contains all the Maps that are required by a Junior 
Class of Learners, and may be used conjointly with any Elementary Book on 
Geography. It is, however, more especially designed as a Companion to 
Hughes' '* Elementary Class-Book of Modem Geography," every name contained 
in which work will be found in the Maps comprising thin Atlas. 



Philips Handy Atlas of General Geography y 

Containing Thirty-two Maps, with a Consulting Index. Edited 
by William Hughes, F.R.G. S. Crown 8vo., strongly bound 
in cloth, 2s. 6d. 

Philips Young Scholar^ s Atlas, 

New and enlarged edition, containing Twenty-four Maps, printed 
in colors. Edited by W. Hughes, F.R.G.S. Imperial 410, 
bound in cloth, 2s. 6d. 

Philips First School Atlas, 

New and enlarged edition, containing Twenty-four Maps, full 
colored. Crown quarto, bound in cloth, is. 



Philips Shillhig Atlas, 

Containing'Twelve Imperial quarto Maps of Modern Geography, 
constructed from the most recent authorities, careluJJy printed 
in colors. Imperial 4to., in illustrated cover, is. 



Philips Preparatory Atlas, 

Containing Sixteen Maps, full colored. Crown quarto, in neat 
cover, 6d. 

Philips' Preparatory Outline Atlas. 

Sixteen Maps. Crown quarto, printed on fine crcon- \\' .e paper, 
in neat cover, 6d. 
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Philips Preparatory Atlas of Blank 

Projections. 

Sixteen Maps. Crown quarto, printed on fine cream-wove paper, 
in neat cover, 6d. 

Philips' Elementary A tlas for Young 

Learners. 

Sixteen Maps. Full colored. Small quarto, in neat cover, 6d. 



Philips Elementary Outline Atlas. 

Sixteen Maps. Small quarto, printed on fine cream-wove paper, 
in neat cover, 6d. 



Philips Initiatory Atlas for Young Learners ^ 

Containing Twelve Maps, constructed from the best authorities. 
Imperial i6mo., neat cover, 3d. ; with the Maps colored, 6d. ; 
cloth limp, 8d. ; strongly bound in cloth, is. 



Philips Atlas of Wales ^ 

Comprising Twelve Maps of the separate Counties. Drawn and 
engraved by John Bartholomew, F.R.G.S. Beautifully printed 
in colors. Crown 4to. , neat cover, 6d. 



Philips' Atlas of the British Empire 
throughout the Worlds 

A Series of Sixteen Maps, with Explanatory and Statistical Notes, 
by John Bartholomew, F.R. G. S. New edition, corrected to 
date. Imperial 8vo., bound in cloth, 3s 6d. 



Philips' School Atlas of Australia^ 

Comprising Maps of the separate Colonies, including a General 
Map of Australia, and Maps of New Zealand and Tasmania, 
constructed and engraved by John Bartholomew, F.R.G.S. 
The Maps carefully printed in colors. Crown quarto, bound 
in cloth, 2s. 






GEORGE PHILIP AND SON, PUBLISHERS, 

Philips' School Atlas of New Zealandy 

Comprising P^leven Maps, constructed by William Hughes, F.R.G.S. 
The Maps carefully printed in colors. Crown quarto^ bound 
in cloth, 2s. 

Hughes's Training School Atlas, 

A Series of Maps illustrating the Physical Geography of the Great 
Divisions of the Globe. The Maps carefully printed in colors. 
New and enlarged edition. By William Hughes, F.R.G.S,, 
author of a ** Class-Book of Physical Geography," &c., &a 
Medium folio, cloth lettered, 15s. 

The Training-School Atlas is a work altogether distinct in character from any 
of those previously described. It consists of a series of Maps (sixteen in 
number) designed to illustrate, on a scale of large size, and in a strictly clear 
and methodical manner, the les^ding features in the Physical Geog^'aphy — 1st, 
of the World at larze ; 2ndly, of the Great Divisions of the Globe (Lurope, &c.); 
Srdly, of the British Islands ; and lastly, of the Holy Land. The Political 
Divisions of the earth at the present time are embodied upon the information 
thus affurded, but in such a manner- as' not to interfere with its clear and 
distinct exposition. 



Philips' School Atlas of Physical Geography^ 

Comprising a Series of Maps and Diagrams illustrating the Natural 
•Features, Climates, Various Productions, and (^hief Natural 
Phenomena of the Globe. Edited by W. Hughes, F.R.G.S. 
Impenal 8vo., strongly bound in cloth, los. 6d. 

*«* This Atlas is intended as a companion volume to Hughes's "Class-book 
of Physical Geography." 



Philips' Physical Atlas for Beginners^ 

Comprising Twelve Maps, constructed by W. Hughes, F.R.G.S., 
and adapted for use in Elementary Classes. The Maps very 
clearly engraved, and beautifully printed in colors. New and 
cheaper edition. Crown quarto, stiff cover, is. ; cloth 
lettered, is. 6d. 

«*« This Atlas Is intended to accompany " Philips' Elementary Class-Book of 
Physical Geography.** 



Philips' School Atlas of Classical Geography^ 

A Series of Eighteen Maps, constructed by William Hughes, 
F.R.G.S., and engraved in the first style of the art. The 
Maps printed in colors. A carefully compiled Consulting 
Index accompanies the work, in which is given the modern as 
well as the ancient names of places. Medium quarto, bound 
in cloth, 5s. 
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Philips^ Handy Classical AtlaSy 

A. Series of Eighteen Maps, constructed by W. Hughes, F.R.G.S.; 
clearly and distinctly engraved, and beautifully printed in 
colors. Medium 8vo., cloth lettered, 2s. 6d. 

Philips' School A tlas of Scripture Geography^ 

A. Series of Twelve Maps, constructed by William Hughes, 
F. R.G.S., and engraved in the best style. The Maps care- 
fully printed in colors. New and cheaper edition. Crown 
4to., In stiff cover, is. ; cloth lettered, is. 6d. ; with a valuable 
Consulting Index, and strongly bound in cloth, 2s. 6d. 



Philips' Smaller Scripture A tlas y 

Containing Twelve Maps, constructed by William Hughes, F.R.G.S. 
The Maps beautifully printed in colors. Imperial i6mo., 
illustrated cover, 6d. ; cloth lettered, is. 






Philips' Atlas of Outline Maps, 

For the use of Schools and for Private Tuition. Printed on fine 
Drawing Paper. Size — ii inches by 13 inches. Three Series, 
each containing Thirteen Maps, stitched in a neat cover, 3s. 

Philips Atlas of Blank Projections ^ 

With the Lines of Latitude and Longitude, intended for the use of 
Students learning to construct Maps. Printed on fine Drawing 
Paper. Size— 11 inches by 13 inches. Three Series, each 
containing Thirteen Maps, stitched in a neat cover, 3s. 

Hughes's Atlas of Outline MapSy 

JVith the Physical Features clearly and accurately delineated ; 
consisting of Eastern Hemisphere — Western Hemisphere — 
Europe — Asia— Africa— North America — South America — 
Australia — The British Islands— England and Wales— Scot- 
land — Ireland — France — Spain — Germany — Italy — Greece — 
India — Palestine. Size — 21 inches by 17 inches. Medium 
folio, bound in. cloth, 7s. 6d. 
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Hughes* s Atlas of Blank Projections y 

Containing the same Maps as in the " Outline Atlas," and corre- 
sponding in size and scale. Size — 21 inches by 17 inches. 
Medium folio, bound in cloth, 7s. 6d. 



Philips Imperial Outline Atlas, 

Size — II inches by 13 inches. Printed on Drawing Paper. Two 
Series, each containing Twelve Maps, stitched in neat cover, is. 



Philips Imperial Atlas of Blank Projections. 

Size — II inches by 13 inches. Printed on Drawing Paper. Two 
Series, each containing Twelve Maps, stitched in neat cover, is. 



Philips* Outline Atlas for Beginners^ 

Being Outlines of the Maps in Philips* " Atlas for Beginners." 
Size — 10 inches by 8 inches. Printed on fine Drawing Paper. 
Two Series, each containing Twelve Maps, demy quarto, 
stitched in neat cover, is. 



Philips* A tlas of Blank Projections for 

Beginners, 

Uniform in size and scale with the "Outline Atlas.*' Size — 10 
inches by 8 inches. Printed on fine Drawing Paper. Two 
Series, each containing Twelve Maps, demy quarto, stitched in 
neat cover, is. 



Philips* Outline Atlas, 

For Students Preparing for the Oxford or Cambridge Local Ex- 
aminations. In neat cover. Junior Classes, is.^ 6d. ; for Senior 
Classes, 2s. 
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Philips' Series of Large School-room Maps, 

With the Physical Features boldly and distinctly delineated, and 
the Political Boundaries carefully colored. Size — 5 feet f 
inches by 4 feet 6 inches. Mountel on rollers and varnished 
Constructed by William Hughes, F.R.G.S. 

LIST OF THE MAPS. 

Prict Sixteen Shillings each, 

THE WORLD IN HEMI- 



SPHERES. 
EUROPE. 
ASIA. 
AFRICA. 

NORTH AMERICA. 
SOUTH AMERICA. 



AUSTRALIA. 

NEW SOUTH WALES. 

ENGLAND AND WALES. 

SCOTLAND. 

IRELAND. 

PALESTINE. 

INDIA. 



Price Twenfy-one Shillings each. 



THE WORLD ON MERCA- 
TOR'S PROJECTION. 

THE BRITISH ISLANDS. 

NEW ZEALAND, by Dr. 
Hector and Thos. A. Bow- 
den, B.A. 



OCEANIA, on a Scale of two 
degrees to an inch, shewing 
the situation of New Zealand 
and the Australian Colonies 
relatively to the shores of 
Asia and North America, 
with the intervening Islands. 



The Publishers were led to undertake this Series from a conviction of the 
inadequacy of any similar Maps, previously issued, to represent fairly the 
Geographical knowledge of the present day, and their consequent failure to 
supply the wants of the educational community. 

A really good Map %8 a geographical document of the highest value. Its 
qualities as such cannot be too forcibly impressed on the mind of Teacher and 
Learner sdike. It must be looked on, not as a mere thing of lines and colors, 
but as the embodiment of vital truths, affecting the condition of mankind in all 
ages. And it is only a really good Map — one in which the great features of 
natural Geography are brought prominently Into view— that can justly be so 
r^l^rded. The truths that are taught by the aid of such a Map, pointed out 
to the comprehension of the learner as embodied within it, and to be educed 
thence by diligent and appreciative study, will remain in after life as landmarks 
in the record of mental progress. 

The Publishers of the present Series are content to rest their claims to notice 
upon their merits alone, and they confidently in«^ the inspection of teachers 
and all persons interested in education, who desire to possess a set of really 
good Maps, 



GEORGE PHILIP AND SON, PUBLISHERS, 



Philips Smallei'' Series of School-foom Maps, 

Size — 3 feet by 2 feet 6 inches. Mounted on rollers and varnished, 
each 7s. 6d. 

LIST OF TIIR MAPS. 

Australia. 



New Zealand. 
England and Wales. 
Scotland. 



Eastern Hemisphere. 

Western Hemisphere. 

Europe. 

Asia. 

Africa. j Ireland. 

North America. ! Palestine. 

South America. I Wanderings of the Israelites. 

Tlie above are reductions of the large series, constructed by William Hughes, 
F.R.G.S., and are designed for use in Private Schools and Families. They are 
clearly and distinctly engraved, and embody an amount of information not to 
be had in any similar series of Maps. 



Philips New School Maps of the Counties 

of England, 

Prepared expressly for use in Public Elementary Schools, to meet the require- 
ments of the New Code ; the Physical Features are boldly delineated, and the 
stylo of Entrraving is clear and distinct ; the Railway System is a prominent 
feature, and every necessary detail has been carefully given. 

LANCASHIRE AND CHESHIEE. Size— 5 feet 8 inches by 4 feet 
6 inches. Reduced from the Ordnance Survey. Drawn and 
engraved by John Bartholomew, F.R.G. S, Scale — 1| mile to 
one inch. Mounted on rollers and varnished, i6s. 

LANCASHIRE. Size— 37 inches by 54 inches. Reduced from the 
Ordnance Survey. Drawn and engraved by John Bartholomew, 
F.R.G.S. Scale i| mile to one inch. Mounted on rollers and 
varnished, los. 6d. 

YORKSHIRE. Size — 37 inches by 54 inches. Reduced from the 
Ordnance Survey. 1 )rawn and engraved by John Bartholomew, 
F R.G.S. Scale — 3 miles to one inch. Mounted on rollers 
and varnished, los. 6d. 

CHESHIRE. Size— 33 inches by 44 inches. Reduced from the 
Ordnance Survey. Drawn and engraved by John Bartholomew, 
F.R.G.S. Scale — \\ mile to one inch. Mounted on rollers 
and varnished, 7s. 6d. 

STAFEORDSHIRE. Size -354 inches by 54 inches Reduced 
from the Ordnance Survey. Drawn and engraved by John 
Bartholomew, F.R.G.S. Scale — 2^ miles to I inch Mounted 
on rollers and varni^ed, 12s. 

%* Other Counties in Preparaiion. 
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PHILIPS' 

Series of Reading Books 



FOR USB IN 



Public Elementary Schools. 

EDITED BY 

JOHN G. CROMWELL, .M.A., 

PKINCIPAL OF ST. MARK'S COLLBGB, GnELSE> 



Specially adapted to the requirements of the New Code, 



B. D. 

PBIMEB 80 pp., strongly bound in cloth... 6 

FIRST BOOK— Part 1 96 pp., strongly bound in cloth... O 6 

FIRST BOOE—Part 11 96 pp., strongly bound in cloth... O 6 

SECOND BOOS 160 pp., strongly bound in cloth... 9 

THIRD BOOK 208 pp., strongly bound in cloth... 1 

FOURTH BOOS 288 pp., strongly bound in cloth... 1 4 

FIFTH BOOS 320pp.,8tronglybouudincloth... 1 9 

SIXTH BOOS 352 pp., strongly bound in cloth... 2 

POETICAL READING BOOS 362 pp. , strongly bound in cloth ... 2 6 

SELECT POETRY FOR SCHOOLS,156 pp., strongly bound in cloth... 1 



The present entirely New Series of Reading Books has been prepared with 
much care and labour under the personal supervision of the Editor ; and it is 
believed everything has been done which experience in teaching could suggest 
to adapt them to the educational requirements of the present time. 

The special aim of the Publishers has been to produce thoroughly good 
and durable books : they direct the attention of Teachers and School Managers 
to the strength of the sewing and firmness of the binditigy both important 
features, which cannot fail to reconmaend them for use in Elementary 
Schools. 
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cr...^ss book:s, <5co. 



A Class-Book of Modern Geograhpyy 

With Examination Questions, by William Hughes, F.R.G.S. 
The Examination Questions are drawn from the result of much 
experience in tuition on the part of the Author, and will be 
found to add considerably to tne value of the work, as a class- 
book for popular school use. New edition, 1875. Foolscap 
8vo., cloth, 3s. 6d. 

*^* "Philips* Comprehensive School Atlas" is designed to accompany this 
work. 



An Elementary Class-Book of Modern 

Geography. 

By William Hughes, F.R.G.S. This volume is abridged from the 
larger class-book, and is designed for the use of less advanced 
pupils. New edition, 1875. Foolscap 8vo., is. 6d. 

%* " Philii>s* Atlas for Beginners*' is designed to accompany this work. 



A Class-Book of Physical Geography, 

With numerous Diagrams and Examination Questions, by William 
Hughes, F. R. G. S. This volume has been prepared for popu- 
lar school use, and exhibits, in a clear and methodical manner, 
the principal facts respecting the Natural Features, Productions, 
and Phenomena of the Earth. — New edition, entirely re-written 
and extended, with a Map of the World. Foolscap 8vo,, 
cloth, 3s. 6d. 

»»* " Philips' School Atlas of Physical Geography" is designed to accompany 
this work. 



An Elementary Class Book of Physical 

Geography, 

With Diagrams, by William Hughes, F.R.G.S. Intended as a 
Companion Text Book to "Philips' Physical Atlas for Begin- 
ners. Foolscap 8vo., cloth, is. 

An Elementary Treatise on Arithm^etic 

For Schools and Colleges. By Thomas W. Piper, Normal blaster 
and Lecturer in the National Society's Training College, 
Battersea, author of "Mental Arithmetic," &c. Crown 8yo., 
cloth, pp. 160, IS. 6d. 
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Advanced Arithmetic 

For Schools and Colleges. By Thomas W. Piper, Normal Master 
and Lecturer in the National Society's Training College, 
Battersea, author of " Mental Arithmetic for Training Col- 
leges," &c. Crown 8vo., doth, pp. 336, price 3s. 6d. 

A Class-Book of Inorganic Chemistry, 

With Tables of Chemical Analysis, and directions for their use ; 
compiled specially for Pupils preparing for the Oxford and 
Cambridge Middle-Class Examinations, and the Matriculation 
Examinations of the University of London. By D. Morris, 
B.A., Teacher of Chemistry in Liverpool College. Crown 
8vo., cloth, 2s. 6d. 

Bible Reading Lessons y 

For Secular and other Schools. Edited by Thomas A. Bowden, 
B.A.Oxon. Foolscap 8vo., cloth. In Three Parts, each is. 

Bowden* s Manual of New Zealand 

GeogrcLphy^ 

With Eleven Maps and Examination Questions. By Thomas A. 
Bowden, B.A., late Government Inspector of Schools, assisted 
by J. Hector, M.D., F.R.S., Geologist to the New Zealand 
Government. Two parts in One Vol., Foolscap 8vo., cloth, 
3s. 6d. 

Part I. — Containing the General Geography of the Colony, with 
a sketch of its History and Productions. 

Part 2. — Containing a descriptive account of each Province or 
Principal Division. 

Bowden' s Geographical Outlines of New 

Zealandy 

With Two Maps, and Examination Questions. By Thomas A. 
Bowden, B.A.Oxon. Foolscap 8vo., cloth, is. 

Brewers Manual of English Grammar, 

Including the Analysis of Sentences, with copious Exercises. 
Foolscap 8vo., cloth, is. 
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Brewer s Elementary English Grammar^ 

Including the Analysis of Simple Sentences. Foolscap 8vo., stiff 
cover, 4d. 

Brewer's Outlines of English History^ 

For the use of Students preparing for Examination. Foolscap 
8vo., cloth, 6d. 



Crawley s Historical Geography y 

For the use of Pupil Teachers, Students in Training Colleges, and 
Pupils preparing for the Civil Service Examinations. New 
Edition, by W. J. C. Crawley. Foolscap 8vo., cloth, 2s. 



DAVIES' SCRIPTURE MANUALS. 

Designed for the use of Pupils preparing for the Oxford and 
Cambridge Local Examinations. By J. Davies, University of 
London. 

Uniformly Printed on Foolscap 8vo., bound in cloth. 



NOTES ON GENESIS - Is. 

NOl'ES ON EXODUS - Is. 

NOTES ON ST. MARK Is. 

NOTES ON ST. LUKE Is. 



6d. 



NOTES ON THE ACTS OF 

THE APOSTLES - Is. 6d. 

NOTES ON THE GOSPEL 
OF ST. MATTHEW- 2s. 

NOTES ON ST. JOHN 2s. 6d. 



NOTES ON JOSHUA - Is. 
NOTES ON JUDGES - Is. 
NOTES ON I. SAMUEL Is. 
NOTES ON IL SAMUEL Is. 6d. 
NOTES ON I, KINGS - Is. 6d. 
NOTES ON II. KINGS - Is. 6d. 
NOTES ON EZRA - - Is. 
MANUAL OF THE CHURCH 
CATECHISM - - Is. 



Uniform with ahove, 

DAVIES' MANUAL OF THE BOOK OF COMMON 
PRAYER, containing the Order for Morning and Evening 
Prayer ; the Litany ; the Ante-Communion Service ; the 
Order of Confirmation, and the Outlines of the History of the 
Book of Common Prayer ; with a full explanation of the 
differences between the Old and the New Lectionary. Fools- 
cap 8vo., cloth, 2s. 



Davies' Historical Manuals^ 

Designed for the use of Pupils preparing for the Oxford and 
Cambridge Local Examinations. By J. Davies, University of 
London. 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THE DEATH OF EDWARD THE CONFESSOR TO 
THE DEATH OF KING JOHN (1066-1216). Foolscap 
8vo., cloth, 2s- 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THE ACCESSION OF HENRY IIL TO THE DEATH 
OF RICHARD IIL (1216-1485). Foolscap 8vo., cloth, 2s. 

MANUAL OF THE HISTORY AND LITERATURE OF 
THE TUDOR PERIOD (1485-1603) to the accession of 
James VI. of Scotland. 256 pp. Foolscap 8vo., cloth, 2s. 

MANUAL OF THE HISTORY AND LITERATURE OF 
THE STUART PERIOD to the accession of William III. 
and Mary II. (1603-1689). 160 pp. Foolscap 8vo, cloth, is. 6d. 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THE REIGN OF CHARLES L TO THE END OF 
THE COMMONWEALTH (1640- 1660). Foolscap 8vo., 
cloth, IS. 6d. 

MANUAL OF THE HISTORY OF ENGLAND. FROM 
THE RESTORATION OF CHARLES II. TO THIC 
REVOLUTION (1660-1688). Foolscap 8vo., cloth, is. 6d. 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THK REVOLUTION OF 1688 TO THE DEATH OF 
QUEEN ANNE, 1714. Foolscap 8vo., cloth, is. 6d. 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THE ACCESSION OF WILLIAM III. TO THli 
ACCESSION OF GEORGE III. (1689-1760), and the 
Outlines of English Literature during the same period. 
Foolscap 8vo., cloth, 2s. 6d. 

MANUAL OF THE HISTORY OF ENGLAND, FROM 
THE ACCESSION OF GEORGE IIL TO THE BATTLE 
OF WATERLOO (1760-1815 a.d.) Foolscap 8vo., clolh, 
2s. 6d. 

MANUAL OF ENGLISH LITERATURE (1760-1815), FROM 
THE ACCESSION OF GEORGE III. TO THE BATTLE 
OF WATERLOO. Foolscap 8vo. , cloth, 23. 
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Geography of the British Colonies 

AND FOREIGN POSSESSIONS. For the use of Students 
in Training Colleges, Pupil Teachers, Middle- Class Schools, 
and for Candidates preparing for the Civil Service, Army 
and Navy, &c. Designed as a Hand-Book to Philips' Atlas of 
• the British Empire. New Edition, revised to 1875. By 
Rev. John P. Faunthorpe, M.A., F.R.G.S., Vice- Principal 
of St. John's College, Battersea. Foolscap 8vo., cloth, 
price 2s. 



Huttofis Class-Book of Elementary Geology. 

By F. W. Hutton, F.G.S. Extra foolscap 8vo., doth, is. 6d. 

yones spelling Book for Beginners^ 

With Memory Exercises. Foolscap 8vo., cloth, 6d. 

yones' Essentials of Spellings 

With Rules for Spelling, and Exercises thereon. Third Edition. 
Foolscap 8vo., cloth, is. 

Lawsons Outlines of Geography, 

For Schools and Colleges. By William Lawson, F.R.G.S., St. 
Mark's College, Chelsea. New Edition, entirely rewritten and 
extended. Foolscap 8vo., cloth, 3s. 6d. 
This work may also be had in parts — 

Part I.— THE BRITISH ISLANDS, 6d, 
Part II.— THE BRITISH COLONIES, 6d. 
Part III.— EUROPE, gd. 
Part IV.— ASIA, AFRICA, & AMERICA, is. 



Lawsons Geography of River Systems. 

Foolscap 8vo., cloth, is. 

Lawso7is Geography of Coast Lines, 

Foolscao 8vo., cloth, is. 
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Lawsons Young Scholar s Geography. 

A simple book for Young Learners. Foolscap 8vo., stiff cover, 6d. ; 
bound in cloth, Qd. 

Martin's Elements of Euclid y 

Containing the First Six Books, chiefly from the text of Dr. Simson, 
with a selection of Geometrical Problems for Solution, to which 
are added the parts of the Eleventh and Twelfth Books which 
are usually read at the Universities By James Martin, Head 
Master of the Endowed School, Wedgwood Institute, Burslem. 
Crown 8vo., cloth, 3s. 6d 

Martins Euclid, Book /., 

With a selection of Geometrical Problems for Solution. Crown 
Svo., cloth, IS. 



Martins Euclid y Books I. and Il.y 

With a selection of Geometrical Problems for Solution. Crown 
8vo., cloth, IS. 6d. 



Pipers Mental Arithmetic y 

For Pupil Teachers and Students in Training Colleges, containing 
Rules and Exercises founded on Examination Papers. By 
Thomas W. Piper, Normal Master and Lecturer on Mental 
Arithmetic in the National Society's Training College, Bat- 
tersea. Foolscap Svo., cloth, is. 6d. ' 

Pipers Introductory Mental ArithmetiCy 

For Pupil Teachers and the Advanced Pupils of Middle- Class and 
Elementary Schools ; being a Short Exposition of the uses of 
Mental Arithmetic, with Illustrative Examples, and a great 
number of New and Original Exercises. By Thomas W. Piper. 
Foolscap Svo., stiff cover, 6d. 

Rimm^rs Architectural Drawing Studies. 

Intended as a Simple Guide to the knowledge of Ancient Styles of 
Architecture. By Alfred Rimmer; with an Introduction by the 
Rev. J. S. Howson, D.D., Dean of Chester. Imperial 4to., 
boards, 2s. 6d. ; bound in cloth elegant, gilt edges, 5s. 
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Taylor's Manual of Vocal Music, 

For use in Public Elementary Schools, and adapted to the require- 
ments of the New Code. Forming a Complete Guide to Singing 
at Sight. By John Taylor, author of " A few words on the 
Anglican Chant," &c. Crown 8vo., bound in cloth, is. 6d. 

The work may also be had in Parts — 

Part I. — THEORETrCAL, principally for Home Work. Crown 
8vo., stiff cover, price 6d. 

Part 2. — Practical, for use in School. Crown 8vo., stiff cover, 
price 9d. 

Taylor s Choice Secular School Songs^ 

With an Introduction for the use of Teachers, on how to teach 
Music in Elementary Schools. Crown 8vo. , stiff cover, 3d. 

Taylor s Child's First Catechism of Music, 

Adapted to the Lower Standards of Elementary Schools. Foolscap 
8vo., stiff cover, 2d. 



Tablet Lessons. 



For use in the School-room or Nursery. The Set, comprising 19 
royal broadside sheets, in cover, with millboard back and 
wooden ledge to hang up, 3s. 6d. ; the separate sheets, each 2d. 

Whitworth's Exercises in Algebra, 

To Simple Equations inclusive. With an Introductory Lesson on 
Negative Numbers. For the use of Elementary Schools 
(Government Standards IV., V., and VI.) By W. Allen 
Whitworth, M.A., Fellow of St. John's College, Cambridge, 
author of " Modern Analytical Geometry," &c. Foolscap 
8vo., stiff cover, 6d. ; or bound in cloth, Qd. 

Worthingtons Spelling Card, 

For all Standards, a collection of One Thousand Words which are 
often mis-spelt. On a card (5 x 74 in.) price id. 

Worthingtons Arithmetical Cards. 

Arranged in Six Sets, each containing 24 Cards, with Sheet of 
Answers, adapted to the Six Government Standards. Each 
Set of 24 Cards, with Answers, Qd. 



6eorge FUlip and Bon, Publishers, london and Liyerpool. 



QEOGRAPHICAL CLASS BOOKS. 



. 



A CLASS-BOOK OF MODERN GEOGRAPHY, with i. J. 
Examination Questions, by William Hughes, F1R.G.S. 
Foolscap 8vo., cloth ... ... ... ... ... 3 6 

AN ELEMENTARY CLASS-BOOK OF.MODERN 
GEOGRAPHY, by WiUiam Hughes, F.R.G,S. 
Foolscap 8vo. , cloth ... x 6 

A CLASS BOOK OF PHYSICAL GEOGRAPHY, 
with numerous Diagrams and Examination Questions, 
by William Hughes, F.R.G.S. Foolscap 8vo., cloth 5 6 

AN ELEMENTARY CLASS BOOK OF PHYSICAL 
GEOGRAPHY, with Diagrams, by William Hughes, 
F.R.G.S. Intended as a Companion Text Book to 
** Philips' Physical Atlas for Beginners." Foolscap 
8vo., cloth, colored ... ... ... 1 o 

ELEMENTARY GEOGRAPHY OF EUROPE, with a 
Map. By William Hughes, F.R.G.S. Imperial 
32mo, neat coyer, 2d., or in cloth ... ... ... o j 

ELEMENTARY GEOGRAPHY OF ENGLAND AND 
WALESA with a M^p. By William Hughes, F.R.G.S. 
Imperial 32mo, neat cover, 2d., or in cloth o 3 

ELEMENTARY GEOGRAPHY OF SCOTLAND 
AND IRELAND, with Maps. By William Hughes, 
F.R.G.S. Imperial 32mo., neat cover, 2d., or in 

vlOLlX •■■ ••• ••• ••• ••• ••• ••• w "^ 

OUTLINES OF GEOGRAPHY, FOR SCHOOLS 
AND COLLEGES, by WiUiam Lawson, St. Mark's 
College, Chelsea. Foolscap 8vo., cloth 3 <*, 

THE GEOGRAPHY OF RIVER SYSTEMS, by WU. 
Ham Lawson, St. Mark's College, Chelsea. Foolscap 
8vo. cloth ... ... ... ... ... ... I o 

THE GEOGRAPHY OF COAST LINES, by William 
Lawson, St. Mark's College, Chelsea. Foolscap 
■ 8vo., cloth ... ... ... ... ... ... I o 

THE YOUNG SCHOLAR'S GEOGRAPHY, by Wil- 
liam Lawson, Foolscap 8vo, stiff cover, 6d., cloth o 9 

A MANUAL OF HISTORICAL GEOGRAPHY, for 
the use of Civil Service Students, Training Colleges, 
&a By W. J. C. Crawley, B.A. FooUcap 8vo., 

ClOUl ••• ••# ••• «•• ••• *•• ••• S \J 

George PMKp and Son, PuWisiers, london and LiyerpooL 



eeorge Flillip and Boo, Falillslien, London and Liverpool 



PHILIPS* SERIES 01 

With the Physical Feitni 
the Political Boundar 
Inches by 4 feet 6 inci 
Constructed by WiUiai 

Price 1 6s, each. 
THE WORLD, IN HEI 

SPHERES 
BUKOPB 
ASIA 
AFRICA 

NORTH AMERICA 
SOUTH AMERICA 

AND Nl 



PHILIPS' SMALLER S 



EASTERN HEUISPHE 
WESTERN HEMISPBB 
EUROPE 
ASIA 

AFRICA 

NORTH AMERICA 

SOUTH AMERICA 

Th: abo>e ut Rductions of the 
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